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PBEFICE. 



EvsKT pubHo school may be divided, in lespeet to the study of 
Anthmetic, into three classes. The first and smallest dass either 
possess by nature, or haye happily acqoired, a taste, and, conse- 
quently, a talent for the stndy. For tiiem there is no imperions 
necessity of adding another to the numerous treatises already m use ; 
for, although they will meet with much difficulty, through mdefinite 
and confused modes of expression and incomplete demonstrations, in 
arrivinff at the philosophy of the subject, yet, in spite of these obsta- 
cles, mefj will erentuially comprehend the important principles of 
Arithmetic, and, what is remarkable, adopt me same modes of 
exmression which hare so much opposed their own progress. 

Ta this class the Rational Arithmetic, Uiough not mdispensable, 
will be of Tery essential service. Had all learners been of tnis class, 
however, the author would haye been spared the labor and expense 
he has devoted to this woik. 

But there is a class of medium ability, including about one half, 
who may be saved incalculable labor and rexation, by using this 
book, while pursuing this difficult study. 

It is expected, however, that the third class will most truly appre- 
ciate this work. . They include about one third, and consist of those 
unfortunate scholars whose minds act too slowly for the patience of 
teachers, and are too obtuse to deriye much adyantage from the text- 
books so ill-adapted to their wants. 

It is for these two classes, the last in particular, that the Rational 
Arithmetic is prepared; to their wants it is thought to be well 
adapted ; and it is expected, that they will hereafter assume a more 
just relative standing with their schoolmates ; not waiting, as hereto- 
fore, for the results of business life to prove them possessed of minds, 
less active indeed, yet not inferior in strength and capacity of im- 
provement. 

The author knows no other written Arithmetic that is adapted to 
learners; they seem to lum rather books of reference for those who 
already understand the subject, and are able to perceive the princi- 
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pies withoat expAaaation. Some, indeed, have aitmpUi to meet 
the wants of learners, by introducing the several subjects by a page 
or two of puerile questions which are seldom noticed either by 
teachers or scholars. Others found the principles upon the imagi- 
nary answers to be jriven to such questions by ^ose acknowledged 
to be ignorant. Such must be a very uncertain foundation, 
especially so wh^i, as sometimes happens, these leading questions 
are so misformed as to lead astray. Instance the following : << In 
11, how much more does the 1 in the tens' place stand for^^an the 
1 in the unit's place? In 880, how much more does the^8 in 
the hundreds' place stand for than the 8 in the tens' place ? ' It is 
just so in all cases ; therefore, A figure at the Uft of another stands 
for ten times as much as it would in the place of that other figure,*^ 
The simple learner will, probably, understand these questions Uterally, 
and give for answers, so far as he is able, 9 more, 720 more, &C.9 
between which and the principle purporting to be derired £rom 
them, there is no direct connection. Had these questions been thus^ 

How many times as much as — ^ ? instead of " How 

much more than ? ** they would have led the intel- 
ligent mind directly to the principle. In presence of the teacher to 
correct false answers, to sum up and enforce the conclusion, such 
questions properly asked are well enough ; but otherwise, they are 
extremely vexatious and discouraffing, and most scholars will pass 
over them without adding to their knowledge. 

In the Rational Arithmetic it has been the object to prepare matter 
for the intelligent study of the learner by himself that m due time he 
may, in a weU conducted recitation, exhibit with credit and pleasure, 
both to himself and toacher, his thorough knowledge of the lesson. 
Such results are &r different &om ordinary experience. Teachers 
who have desired to ground their pupils in the principles of the 
science, while the textrbooks have failed to afford the neceseary 
instruction, have, by or(U instruction, and blackrhoard illustrations^ 
endeavored, with only partial success, to effect this object, at present, 
so indispensable. Such instruction, though efficient with the more 
intelligent and active minds, proves insufficient for a large portion of 
every school. It is expected that the Rational Arithmetic vdll come 
to the relief of such teachers, enabling them with less labor to secure 
much happier results. 

The peculiarities of the Rational Arithmetic are : 1st, A phUosophr- 
ical arrangement^ and systematic treatment of the several subjects. 
Multiplication and Division, being only particular cases of Addition 
and Subtraction, respectively, follow their heads in the natural order, 
in the fundamental principles ; but in fractions and compound num- 
bers, from the greater convenience, they resume the common order 
again. The subjects under the head of Percentage, being applica- 
tions of the princij^le of Proportion, very properly follow Proportion. 
The study of Arithmetio being now so extensive, it is no lon^ 
necessary to place Interest nearer the beginning of the book than its 
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pfoper i^fliee, to insuie a knowledge of it. Indeed, all the anbjeets 
aare ae arranged that eaeh is explained on* principles prerioosly 
tanght. 

SML. A compute detfehpineni of the fundamental principles. Name- 
ration, in jMLTticular, bodi integral kdA fractional, the foundation of 
the whde soperstnicture, has received especial attention. 

3d. A full description and thorough explanation of the Tarious 
iq>pJication8 of the fundamental principles. 

4th. A constant regard to the abridgment ofkAor, hy viewing num- 
bers through their ractors, and relations, canceling common factors 
when both multiplication and division are involved in the same pro- 
cess ; and always operating ^upon fractions in a manner to secure the 
simplest terms in results. 

5th. 7%e giving of a reason for everything stated, and in such 
style that the repetition of the km^ua^ will induce in the learner^ 
the understanding of the reason which it embodies. 

6th. Numerous references to other parts of the book for informa- 
tion bearing upon the subject in hand. 

7th. An exclusion of all such indefinite expressions as ** 5 times 
greater," " seven times too large," "seven tmies too small," " in- 
creases it ten times," " 5 times too great," " 100 times larger or 
smaller ;" and all such provoking expressions as " it is obvious, " it 
is plain," ** evidently," &c., whose oflSce is only to occdpy the 
place of an inconvenient reason. These peculiar excellences, it is 
thought, warrant the t^tle assumed for the book. 

It is recommended to teachers^ although the author knows no writ- 
ten arithmetic so easily understood, that the younger pupils, pre- 
viously to taking up this book, shall have well studied Colbum's 
First Lessons, or some other intellectual arithmetic; but when it 
is taken up, that they accommodate their speed to thoroughness ; 
that they take special notice of the numerous references to other 
parts of the book, where their memories may be refreshed with 
necessary information upon the present subject. 

Teachers will, of course, as far as circumstances admit, classify 
their pupils, assign lessons, and hear recitations in this, as in other 
studies. Although each is left to his own experience and tact in 
conducting recitations, yet we may urge the importance of securing 
in some way a thorough analysis of everything , the giving of a reason 
for each step in the solution of problems, showing its bearing upon, or 
tendency towards the final result. In the author's experience, it has 
proved well to require the pupils to bring to the recitation, not only 
the results, but the written process of their work ; also to exhibit 
their skill in the solution of problems upon a black-board sufficiently 
ample to accommodate the whole class. The problems may be 
those of the ordinary lesson, or such as may be suge^ested on the 
occasion ; and the recitation should be such as shafi exhibit the 
scholar's knowledge of the principles involved in the process. 

The impossilrility of preventing the access of the scholars to tha 
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<)fw^ pnUished for the use of teachers (mfy," the hnmeoae iaim 

J^^ to the moral sense by the futile attempt, the seeurmg of 

^*^^ter faithfulness on the part of teachers, and, on the other hand* 

^tiA '^^'^'^'"^^^^^^n o^ t^® better schelan, who dislike to have the 

p J^^ers obtruded upon their notice before they shall have given the 

^^blem a fair trial, vnth other reasons, have induced the author to 

^Pend the Key to the Arithmetic, where it may be conveniently, 

^^^ innocently accessible to all. But should any prefer the book and 

^y separate, by signifying tfc^ir desire to the publisher, it may be 

X^o the numerous friends who advised this undertaking, who have 
^^^^^uraged its progress, and are ready to receive it, and give it " a 
g**^ in the world," the author takes this occasion to express his 
^utik ^^^^* ^^ ^^^^^ acknowle^es his obligations to the numerous 
^ «*oiB whose works he has ccmsulted ; yet few will discover any- 
;i^^g heretofore j^ublished, ezcei>t a few select problems, as ib» 
^j>*tional Arithmetic is chiefly derived from an experience of mere 
^1^^ ten years' teaching of the mathematics, half (^ which has been 
^^Voted exclusively to arithmetic. 

I-owKLi., October 1846. 
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I. NUMERATION. 

!• AjunuiBTic Dbfins]>. 

Arithmetic is the science of numben, and the art of com* 
pating by them. 

As a science, arithmetic explains the nature and properties 
of nuB^MTs ; and demonstrates the princqdes and roles for' 
dM( practice of the art 

Als an art, arithmetic en)kins the methods of working by 
numbers for the solution of numerical problmns. 
9* Formation of Nxtmbess. 

A single thing of agy kind is called a unit, or One. 

The larger numbers are formed by the successive addition 
of units. Thus,' if to one, another unit of the same kind be 
added, the collection forms the number. Two. 

The collection of two and one forms the number, Three. 

The collection of three and one forms the number. Four. 

The collection of four and one forms the number. Five. 

The collection of five and one forms the number. Six. 

The collection of six and one forms the number. Seven. 

The collection of seven and one forms the number. Eight. 

The collection of eight and one forms the number. Nine. 

In like manner, the addition of one unit to any number, 
forms the next larger number. 

3» Arabic Figures. 

Among the various methods of expremng numbers, the 
Arabic is superior ; and is now in general use. According 
to this method, all numbers can be expressed by different 
combinations of one, or more, of ten figures. 

The figures are, 1, 2, 3, 4, 5, 6, 7, 8, 9, 0. 

The first nine figures are also called digits. And each 
digit, expressing one of the first nine numb^, has the 8am«> 
name as the number which it expresses. 
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12 ARITHMETIC. 

Thus: One is expressed by this figure, 1, called One. 
. ' ' Two w expressed by this figure, 2, called Two. 

Three is expressed by this figure, 3, called Three. 
Four is expressed by this figure, 4, called Four. 
Five is expressed la^ this figucie, j5, called Five. 
Six is expressed by this figure, 6, called Six. 
Seven is expressed by this figure, 7, called Seven^ 
Eight is expressed by this figure, 8, called Eight. 
Nine k expressed by d)k figure, 9, called Nine. 
The other figure, 0, called Cipher, unlike the digits, does 
not express a number, nor have any value ; but yet, as w4 
shall see, it is not without its use. 

4« Expression of Tens, or Units of the Second Order. 

There is so aj^ropriate figure to esqiness the next number, 
called ten, or any of the larger numbers ; but these sam^ 
digits are made to express other numbers by occiupying dif- 
ferent places in relation to each other. When wey stand 
alone, or in the Jirst place, each expresses a certain number 
of units of the first order. But ten units of this order are 
considered collectively as forming one unit of the second 
order ; and the digits are made to express units of the second 
order, called tens, by occupying the second place from the 
right hand. Thus: * 

10 is one ten, called Ten. 

20 is two teTis^ called Twenty. 

30 is three tern, called Thirty. 

40 is four tens, called Forty. 

50 is five tens, called Fifty. 

60 is six tens, called Sixty. 

70 is seven tens, called Seventy. 

SO is eight tens, called Eighty. 

90 is nine tens, called Ninety. 
Here the digits express ten time? as much, or numbers ten 
times as large, as when they stand in the first place, or alone, 
because they occupy the second place, and not because there is 
any value in the cipher. The cipher merely occupies the 
first place, in order that there may be a second place for the 
digit to occupy. So always, the ciphei; is used to occupy 
places where nothing of value is neeaed ; but which most- oe 
occupied, in order that the dibits required for the expression 
of ahe number, may stand in their proper places. 
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S, BxrmxssioM OF Nohbsrs moM Ten to One Himittsj). 

The numbers between the tens, that is^^between ton and 
twenty, twenty and thirty, kc., are expressed by making 
every digit, in succession, occupy the nrst place, together* 
with each digit in the second place. Thus : 

10 is one unit of the second order, called Ten. 

11 is ten and one, called Eleven. 

12 is ten and two, called Twelve. 

13 is ten and three, colled Thirteen. 

14 is ten and four, called Fourteen. 

15 is ten and five, called Fifteen. 

16 is ten and six, called Sixteen. 

17 is ten and seven, called Seventeen. 

18 is ten and eight, called Eighteen. 

19 is ten and nine, called Nineteen. 

20 is two tens, ot two units of the second order, called Twenty 

21 is two tens and one, caHed Tweaty-one. 

22 is two tens and two, called Twenty*two. 

23 is two tens and three, called Twenty*three. 

24 is two tens and four, called Twenty-four. 

25 is two tens and five, called Twenty-five. 

26 is two tens and six, called Twenty-six. 

27 is two tens and seven, called Twenty-seven. 
29 is two tens and eight, called Twenty-eight. 

29 is two tens and nine, called Twenty-nine. 

30 is thr^ tens, or units of the second order, called Thirty. 

31 is three tens and one, called Thirty-one. 

32 &c., is three tens and two, called Thirty-two. 
41 &c., is four tens and one, ' called Forty-one. 
51 &c., is five tens and one, called Fifty-one. 
61 &c., is six tans and one, called Sixty-«:ie. 
71 &c., is seven tens and one, called Seventy-one. 
SI &c., is eight tens and one, called Eighty-one. 
91 &c, is nine tens and or^ called Ninety-one. 
99 is nine tens and nine, called Ninety-nine. 

8» Expression of Hundreds, or Units op the Tiobd 
Order. 
Ninety-nine is the largest number that can be expressed 
by two Mures. The next larger number is ten tens, or ten 
units of the second order, which are considered collectively an 
fiyrming one unit of the diird order, called one hundred. 



y Google 



14 ARITHMETIC. 

This unit is also expressed by the fiist digit; but, it being 
a unit of the third order f the digit is put in the third place. 
And the other di^ts, by occupying the third place, are made 
to express units of the third order, or hundreds. Thus : 

100 is One hundred. 600 is Six hundred. 

200 is Two hundred. 700 is Seven hundred. 

dOO is Three hundred. 800 is Eight hundred. 

400 is Four hundred. 900 is Nine hundred. 
600 is Five hundred. 

T« £xpB£ssioN OF Numbers from One Hundred to One 
Thousand. 

The numbers between the hundreds are expressed, by 
making all the numbers less than one hundred, in succession, 
occupy their own places at the ri^t of each digit in the 
third place. Thus: 

101 is one hundred and one. 
210 is two hundred and ten. 
311 is three hundred and eleven. 
425 is four hundred and twenty-five. 
543 is five hundred and forty-three. 
608 is six hundred and eight. 
717 is seven hundred and seventeen. 
876 is eight hundred and seventy-six. 
999 is nine hundred and ninety-nine. 

8. Expression of Thousands, or Units of the Fourth 

Order. 

Nine hundred and ninety-nine is the largest number that 
can be expressed by three figures. The next larger number 
is ten hundreds, or ten units of the third order, which are 
considered collectively as forming one unit of the fourth 
order, called ojte thousand. 

To express thousands, or units of the fourth order, the 
digits are put in the fourth place. 

9« Expression of Numbers from One Thousand to Ten 
Thousand. 

Any number between the thousands is expressed by using 
9uch digits as are .needed in their proper pLRces at the right 
of the thousands. Thus : 
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1000 is (me thousand. 

2001 is two thousand and one. 

3020 is three thousand and twenty. 

4500 is four thousand and five hundred. 

5055 is five thousand and fifty-five. 

6107 is six thousand one hundred and seven. 

7819 is seven thousand eight hundred and nineteen. 

SOU is eight thousand and eleven. 

9999 is nine thousand nine hundred and ninety-nine. 

10« Expression of TEN-THoiTSAia)s and Units of other 
Orders. 

Ten units of the fourth order, form one unit of the fifth 
order y called a ten-thousand. And the ten-thousands must 
occupy the fifth place. 

In the same manner, higher orders of units are formed, to 
an unlimited Extent ; ten units of any order forming one unit 
of the next higher order, to be expressed in the next higher 
fiace; while the lower places are used for the expression of 
units of lower orders. 

Whence it follows that one unit of any order equals ten units 
of the next lower order; this law prevailing, even below 
units of the first order, to an unlimited extent, as will be 
shown, (163«) Hence the law of the local value of figures 
is, that any digit, by each removal to \ke next higher place, 
is made to express ten times as much, and by each removal 
to the next lower place, one tenth as much as it would before 
such removal. 

N. B. The term unit means a unit of the fiirst, or lowest 
order, unless otherwise specified. 

11, T^LE EXHIBITING THE FORMATION, NaME, AND EXPRES- 
SION OP ONE Unit of each of the first Ten Orders. 

A single thing of any kind forms one Unit, 1. 

Ten units of the same kind form one Ten, 10. 

Ten tens form one Hundred, 100. 

Ten hundreds form one Thousand, 1000. 

Ten thousands form one Ten-thousand, 10000. 

Ten ten-thousands form one Hundred-thous. 100000. 

Ten hundred-thousands form one Million, 1000000. 

Ten millions form one Ten-million, 10000000. 

Ten ten-millions form one Hundred-million, 100000000. 

Ten hundred-millions form one Billion, lOOOpOOpOO. 
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These anits of ten different orders SgcsSgcJggfi-g 
may be expressed in one number. pQffiHS^ffiHHlZSHS^ 
Thus: 1111111111 

since each unit now occupies the place appropriated to 
units of its own order. This number is read, One Billion, 
one hundred and eleven Million, one hundred and eleven 
Thousand, one hundred and eleven. 

19« Illustration of the Absolute and Relative value 
OF the Unit of different Orders. 
Suppose there should be a country having t^ states, each 
state having ten cities, each city having ten schools, each 
school having ten classes, each class having ten scholars, and 
each scholar having ten cents to pay for a writing-book. How 
many cents would it take to buy a book for a scholar ? — books 
for a class ? — for a school ? — ^for a city ? — for a state ? — for 
the country ? It would take 

for one scholar, ten times 1 ct., equal to 10 cts. 

for one class, ten times 10 cts., equal to 100 cts. 

for one school, ten times 100 cts., equal to 1000 cts. 
for one city, ten times 1000 cts., equal to 10000 cts. 
for one state, ten times 10000 cts., equal to 100000 cts. 
for the country, ten times 100000 cts., equal to 1000000 cts. 
Other answers, — It would take, one cent being a unit of the 
first order, 

for one scholar, a Ten-cent-piece, ^ 

which is a unit of the second order ; 
— for one class, a Dollar-bill, 

which is a unit of the third order ; 
— for one school, a Ten-dollar-bill, 

which is a unit of the fourth order ; 
— for one city, a Hundred-dollar-bill, 

which is a unit of the fifth order ; 
— for one state, a Thousand-dollar-bill, 

which is a unit of the sixth order ; 
—for the country, a Ten-thousand-dollar-bill'i 

which is a unit of the seventh order. 
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Suppose one man should make all these writmg^-books, and, 
having done them up in one package, should sell it to (the 
president of the country ; of this package the president shodld 
make ten eqoal packages, and sell one of them to the gover- 
nor of* each state ; each governor should make of his pack-"^ 
age ten equal packages, and sell one of them to the mayor of 
each city ; esu^h mayor should make of his package ten equal 
packages, and sell one of them to the teacher of each school ; 
each teacher should make of his package ten equal packages, 
and sell one of them to the head scholar of each class, and 
each head scholar, on opening his package, should find just 
ten books, nine of which he should sell to his class, and keep 
the other himself. 

One book being a unit of the first order, a unit of what 
order would be each head scholar's package ? — each teacher's 
package? — each mayor's package ? — each governor's pack- 
age? — the president's package ? 

How many books in the president's package? — in each 
governor's package? — mayor's package? — teacher's pack- 
age ? — head scholar's package ? 

Suppose each one should pay the cents for his book, or 
package, to the person from whom he had received it. Then 
each scholar would pay his head scholar nearly a handful of 
cents ; each head scholar would pay his teacher nearly a 
" double handful ;" each teacher woula pay his mayor nearly 
three pints ; each ma^or would pay his governor nearly two 
pecks ; each governor would pay the president nearly Gyb 
■ bushels ; and the president would pay the book-binder nearly 
fifty bushels, and just a million of cents. 

It wpuld take the book-binder's son more than two months 
to count them, if, instead of going to school, he should count, 
at the rate of one cent every second, for three hours every 
half day, except Saturday afternoons and Sundays. 

13. Manner of reading Numbers. 

In any number, the first three figures express so many 
hundreds tens and units of Units ; the second three, so many 
hundreds tens and units of Thcmsands; the third three, so 
many hundreds tens and units of Millions; and each suc- 
ceeding three, so many hundreds tens and units of BiUums, 
Trilliom^ Qnadrillio7is, QuintiM(ms, Sextillions, SeptUlion*. 
OctiUionSi NoniUionSf DedUionst &c., respectively. 
2* 
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Henee* to read numbers, count off the figoipet from t^ 
^t; into periods of three figures each, and beginning at the 
I, read each period separately^ as so many hundreds tens 

aiid units, naminpf each period as it is read, except the right 
^-^nd period, which is understood to be units without its 

name being called. Thus : 




^ III III 
3156289612^944361299. 

14* Exercises in reading Numbers. 

Bead the following numbers, 



i 



111 I 

s a I 8 Sift S ." 

96010109^005000600. 



19. 

70. 

502. 
610. 
847. 

7, 1006. 

8, 5049. 

9, 9153. 



1, 
2, 
3, 

4, 
5, 
6, 



10, 
11, 
12, 
13, 
14, 
15, 
16, 
17, 



20907. 

417016. 

5008940. 

40910008. 

136000200. 

6500004. 

1147865479. 

416000. 



18, 900001317601. 



19, 120643790008074. 

20, 9064798030020. 

21, 3479000019. 

22, 80060400700091. 

23, 811123365. 

24, 347000016011. 
26, 333311112222. 

26, 88000066000044000. 

27, 55000000100200010. 



18« Manner of writing Numbers. 

•- 

To write numbers in figures, first write the left hand 
period, which may require one, two, or three figures, then, 
in succession, write the other periods, allowing three places 
for each period. 

Write in figures nine quintillion, six hundred and one 
quadrillion, ten trillion, nine hundred eighty-two billion, ^Ye 
million, and six hundred, 9,60l',010,982,005,000,600. 

In this number, 9 only must occupy the period of quintil- 
lions, 601 the period of quadrillions, 010 the period of triU 
lions, 982 the period of billions, 005 the period of millions, 
000 the period of thousands, and 600 the period of units. 

16* Exercises in writing Numbers. 

In Uke fiumner write thejbilawmg numbers. 

1. One hundred and three. 

2. Three hundeed and one, 
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3. One dumsaiid, and ten. 

4. Two thousand, one hundred and aeren. 

5. Twemr thousand, and tlurty. 

9. Fifty thousand, seyen hundred and five. 

7. Three hundred ihonsand, and fifty. 

8. Seven hundred and seven thousand, seven hundred and 
twenty. 

9. One million, three hundred and seventy. 

10. Five million, six hundred thousand, and seventy-three. 

1 1. Five hundred ninety million, forty-seven ^thousand, and 
eight. 

12. Three billion, six hundred seventy million, three hun- 
dred and two. ' 

13. Forty-five billion, seven million, seventy thousand, and 
seven. 

14. Fifty triUion, six hundred fifty-seven million, and five 
hundred. 

15. Six trillion, seven hundred and three billion, twenty 
million, and twelve. 

16. Seventy-seven million, ten thousand, and nineteen. 

17. Eight billiim, five hundred and thirty thousand. 
IS. Forty-nine billion, three hundred and sixty. 

19. Eighty six quadrillion, ten billion, one hundred mil- 
lion, and sixty. 



II. ADDITION. 

17* Addition Depined and Illustrated. 

Addition is the uniting of two, or more, numbers to form 
another number equal to their sum. Thus : 

1. If you ^ould place 5 eents in a pile, and (m that pile 
put 3 more cents ; how many cents would there be in the 
pile ? 

You are taught, (9^) that numbers are formed by succes- 
sive additions of one unit ; but here you are required to form 
a number by the addition of 3 units. This can' be done by 
adding the 3 units, 1 at a time ; thus, 6 cents and 1 cent are 
6 cents, and 1 cent are 7 cents, and 1 cent are 8 cents, which 
is die whole number of cents in the pile. 

2. A man paid a 6 doUar-Mll lor a pair of boots, and a 
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3 doUar-bill for a pair of shoes; how many dollars did he 
pay away? ^ 

To answer this question, you must add 3 dollars to 5 dol- 
lars as we added 3 cents to 5 cents in the Ist example. But 
if you remember what the sum of 5 and 3 is, you need not 
add the 3, one at a time, but all at once, saying 5 dollars and 
3 dollars are 8 dollars; therefore, he paid away 8 dollars. 

Ig, Explanation and Use of Signs. 

For convenience and brevity, signs are often employed in 
arithmetic. Thus : = Two korizontal lines are the sign for 
equality. It implies that what precedes the sign equals what 
follows it ; as 100 cents = 1 dollar ; read, 100 cents equal 1 
dollar. 

-f- The right cross is the sign for addition. It implies that 
the number which follows the sign is to be added to what 
precedes it, as 5 -[- 3 = 8 ; read 5 plus 3 equal 8. 

Plus is the Latin word for more, and means here the same 
as if you should say 5 more 3, or 5 and 3 more equal 8. 

19. Addition Table. 

In order to perform addition with facility, you will, 
before attempting further progress, correctly ascertain, and 
thoroughly commit to memory, the sum of each combination 
of two numbers in the following table. 



2 & 2 are 

3 & 2, or 2 & 3 are 

4 & 2, or 2 & 4 are 

5 & 2, or 2 & 6are 

6 & 2, or 2 & 6 are 

7 & 2, or 2 & 7 9je 

8 & 2, or 2 & 8 are 

9 & 2, or 2 & 9 are 

3 & 3 are 

4 & 3^ or 3 & 4 are 

5 & 3, or 3 & 5 are 

6 & 3, or 3 & 6 are 



7 & 3, or si & 7 are 

8 & 3, or 3 & 8 are 

9 & 3, or 3 & 9 are 

4 &; 4 are 

5 & 4, or 4 & 5 are 

6 & 4, or 4 & 6 are 

7 & 4, or 4 & 7 are 

8 & 4, or 4 & 8 are 

9 & 4, or 4 & 9 are 

5 Sc 5 are 

6 & 5, or 5 & 6 are 

7 & 5, or 5 & 7 are 



8 & 5, or 5 & 8 are 

9 & 5, or 5 & 9 are 

6 & 6 are 

7 & 6, or 6 & 7 are 

8 & 6, or 6 & 8 are 

9 & 6, or 6 &9are 

7 &; 7 . are 

8 & 7, or 7 & 8 are 

9 &' 7, or 7 & 9 are 

8 & 8 are 
9&8,or8&9are 

9 & 9 are 



30* Explanation of the Written Process op Addition. 

1. A man paid 25 dollars for a cow, and 3 dollars for a 
sheep ; how many dollars did they cost ? 
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Under the S^ mie d» 3) 80 thftt it shaU stsnd m a cdomii 

wi^ the 5 ; and, since both the 5 and 3 express units 

^ of^lkejlni onhr^ (4)) add them togeUier, and write 

^ 8, their ram, directly under them, in the Jlnt place^ 

28 and, the 2 exmressinff units of the tecond order ^ write 

it beside the 8, in me second place, whieh gives 28 

dollars for the answer. 

2. A man having sold the produce of his farm, received 48 
dollars for potatoes, 25 dollars for wheat, 32 dollars for rye, 
2S dollars for corn, and 54 dollars for hay ; how many dolliiLrs 
did he receive ? 

Arrange the numbers together, so that the units of each 
order shall stand in a column; then ascertain the 
48 sum in the lowest column; thus, 8 and 6 are 13, 
25 and 2 are 15, and 8 are 23, and 4 are 27 units of the 
32 first order ; but since ten units of any order make one 
28 unit of the next higher order, (10^) these 27 units 
54 of the first order will make 2 units of ^the second 

order and 7 units of the first order ; hence write the 7 

187 in the first place, and add the 2 with those of the same 
kind in the second column ; thus, 2 and 4 are 6, and 
2 are 8, and 3 are 11, and 2 are 13, and 5 are 18 units of the 
second order, making 8 units of the second order, and 1 unit 
tsi the third order; therefore, write the 8 in the second 
place, and the 1 in the third place, which gives 187 dollars 
lOfT the answer. 
31, Pboof of Addition. 

To prove the correctness of any operation in addition, repeat 
the operation, combining the figures of each column in the op- 
posite order. If the two results agree, probably both are correct. 

SSim Model of a Recitation. 

What is the sum of the fdlowing nnmbisrs, 35468, 503. 
2300, 95 and 90072? 

Arrange these numbers together, so that the units of each 

order shall stand in a cdumn ; 2 and 5 are 7, 

35468 and 3 are 10, and 8 are 18 units, equal to 8 units, 

503 which write in the units' place, and 1 ten, which 

2300 add with the tens ; 1 and 7 are 8, and 9 are 17, 

' 95 and 6 are 23 teTis, equal to 3 tens, which write 

90072 in the tens' place, and 2 hundreds, which add 

■ ■ with the odier hundreds ; 2 and 3 are 5, and 5 

128438 are 10, and 4 are 14 hundreds, equal to 4 hun- 
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iteist which wrib, and 1 thcman&d, wfaieh add with tl^ other 
thousands ; 1 and 2 are 3, and 5 are 8 thousands, which 
write ; 9 and 3 are 12 ten'thomands, equal to 2 ten-thou- 
sands, which write, and 1 hundred-thcHwand, which ^Tite, 
giving 12843S, the sum required. 

Hence, obseeve ; that in addition^ the units of each order, 
beginning with the lowest, are added separately, and reduced, 
( 99Sj) as far as may be, to, and added with muts of the 
Ttext higher order, vnriting in each place only the excess over 
exact UTiits of the next higher denomiTtation, 

S3* Exercises in Addition. 

In like manner, solve and explain the following problems, 

1. Mr. Sampson sold 6 loads of potatoes, measuring, 
severally, 36, 34, 38, 28, 29, and 33 bushels; how many 
bushels did he sell? 

2. Mr. Mason bought 5 hogs, weighing, severally, 375, 
358, 416, 410, and 4(X) pounds ; how many pounds did all 
weigh ? 

3. Mr. Thomson's wagon weighed 2097 pounds, and the 
load of hs^ on the wagon, 19^ pounds; what was the 
weight of lith ? 

4. Mr. Wilson sold 6 fat oxen, weighing, severally, 907, 
1216, 1189, 1075, 899, and 934 pounds ; what was the 
weight of all ? 

5. How many strokes does a clock, which strikes the 
hours, strike in- 12 hours. 

6. How many days in a year, there being in January 31 
days; in February 28 ; in March 31 ; in April 30; in May 
31 ; in June 30 ; in July 31 ; in August 31 ; in September 
30 ; in October 31 ; in November 30 ; and in December 31 ? 

7. Mr. Johnson bought a farm with the buildings and 
stock upon it, paying 56^ dollars for the land, 2500 for the 
house, 975 for the barn, 507 for the other buildings, and 
1650 for the stock and farming tools; how many dolhurs did 
all these things cost him ? 

8. Mr. Jackson paid 4150 dollars for land, 2000 dollars 
for a house, 725 dollars for a bam, 609 dollars for other 
buildings, and 1200 dollars for stock and tools; what was 
the whole cost ? % 

9. Mr. Jameson paid 10000 dollars for a factory, 5967 
for land, 8096 for cotton, 4870 for labor, and 908 for team- 
ing ; how many dollars do these sums amount to ? 
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10. What 18 the sum of sll the namben that you speak 
m counting one hundred ? 

« 11. How many square miles in the New England States, 
there being in Maine 35000 ; in New Hampshire 9491 ; in 
Vermont 8000; in Massachusetts 7800; m Bhode kland 
1225 ; and in Connecticut 4764 ? 

12. How many square miles in the Middle States, there 
being in New York 46085 ; in New Jersey 8320 ; in Pennsyi- 
vania 47000 ; and in Delaware 2100 ? 

13. How many square miles in the Southern States, there 
being in Maryland 9356 : in Virginia 70000 ; in North Caro- 
lina 50000; in South Carolina 33000; in Georgia 62000 ; 
in Alabama 51770; in Mississippi 48000; and in Louisiana 
48320? 

14. How many square miles in the Western States, there 
beiiig in Tennessee 45000; in Kentucky 40000; in Ohio 
440W; in Indiana 36400; in Illinois 5^000; in Michigan 
60000; in Missouri 64000; and in Arkansas 55000 ? 

15. How many square miles in the 26 states, mentioned 
in the last four poblems ? 

16. If the time from the creation of the worid to the 
deluge was 1656 years, thence to the building of Solomon's 
temple 1344 years, thence to the birth of Christ, 1004 years ; 
how old is the world in the year of our Lord 1846 ? 

17. How long since the aeluge ? 

18. How old was the world at the birth of Christ ? 

19. How long since the building of Rome, Vhich was 753 
years before Christ ? 

20. How long since Lycurgus established his laws at 
Lacedsemon, which was 131 years before the building of 
Rome ? 

21. How many miles from Augusta in Maine, to New 
Orleans in Louisiana, it being from Augusta to Portland 53 
miles, thence to Boston 118 miles, to Hartford 160, to New 
York 123, to Philadelphia 90, to Baltimore 100, to Wash- 
ington 38, to Richmond 123, to Raleigh 165, to Charleston 
265, to Savannah 113, to Talahassee &1, to MobUe 320, and 
to New Orleans 160 ? 

22. How f^r from Natches in Mississippi, to Boston in 
Mastt^setts, it being to Tuscaloosa 350 miles, to Nash* 
TiQe 830, to Louisville 210, to Cincinnati 110, to Wheeling 
830, to Pittsburg 115, to Buffido 160, to Albany 360. and to 
Boston 150? 
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32 


32 


32 


8 


32 


._ 


32 


256 qua 


32 




32 




32 




32 





III. MULTIPLICATION. 

34, MuLTIPIiICATION PBFINED AND ILLUSTRATED. 

Multiplication is the producing of a number e(j^ual to z» 
many times one gi^en number as there are units m another 
given number. Thus : 

In 1 bushel are 32 quarts. How many quarts in 8 bushels ? 
Since» there are 32 quarts in one bushel, in S bushels there 
are 8 times 32 quarts, the amount of which may be ascer- 
tained by addition. But when the amount of several times 
the swme number is to be ascertained, it can be done by a 
thorter process. Instead of writing the 32 quarts 8 times, as 
in the 1st operation, write it only 
once, as in the 2d operation, and 
under it write 8^ to show how many 
times the 32 should be taken. Then 
8 times 2 units, (which is the same in 
amount as the eight 2's of the units* 
column in the 1st operation,) are 16 
units, equal ( lO) to 6 units, which 
write in the uni^* place, and 1 ten, 
which reserve to join with the other 
256 quarts ^®"^* ® times 3 tens, (which is the 

' same in amount as the eight 3*s of 

the tens' column in the 1st operation,) are 24 tens, and the 1 
ten, which was obtained from the units, are 25 tens, equal to 
5 tens, which write in the tens* place, and 2 hundreds, which 
write in the hundreds' place ; and the amount, 256 quarts, 
is obtained as before. 

9S^ Definitions of Teems, and the Sign for Multipli- 
cation. 

A product is a number produced by multiplication. 

A mtdtiplicand is a number to be multiplied. 

A muUjplier is a number showing how many times a mul- 
tiplicand is taken to form a product. 

Thus, the 32 in the above example, is the multiplicand, 8 
the multiplier, and 256 is die product 

The multiplicand and multiplier are also called prodiS^rs 
or ^fector^ of their product. * 

Thus, 32 and 8 are factors of 256. 

X The obliqm cross is the sign for mvUiplication. U 
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implies that the number which precedes the sign, is to be 
maltiplied by the immber which follows it. Thus, 32 X 8 
= 256, which is read, 32 maltiplied by 8 equals 256, or 8 
times 32 equals 256. 

S|6» Multiplication Table. 

In order to perform multiplication with facility, you will, 
before attempting further progress, correctly ascertain, and 
thoroughly commit to memory, the product of each combina- 
tion of two factors in the following table. 



2 times 2 equal 
3X2, or 2X3 = 
4X2, or 2X4 = 
6X2, or 2X5 = 
6x2,or2x6 = 
7X2, or 2x7 = 
8X2,or2xS = 
9X2, or 2X9== 

3 times 3 equal 
4X3, or 3X4 = 
5x3, or 3x5 = 
6X3, or 3X9 = 



7X3, or 3X7 = 
3x3, or 3X8 = 

9X3, or 3X9 = 
I times 4 equal 
5X4, or 4 X, 5 = 
5 X 4, or 4 X 6 = 
7X4, or 4X7 = 
3X4, or 4x8 = 
9X4, or 4x9 = 
5 times 5 equal 
5 X 5, or 5 X 6 = 
7X5, or 5X7 = 



8X5, or 6X8 = 

9X5, or 6X9 = 

6 times 6 equal 

7 X 6, or 6 X 7 = 

8 X 6, or 6 X 8 -= 
9X6, or 6 X 9-= 

7 times 7 equal 
8X7, or 7X8 = 
9X7, or 7X9 = 

8 times 8 equal 
9x8,or8x9=^ 

9 times 9 equal 



9T« Model of a Rbcffation. 

1. In one hogshead are 63 gallons. How many gallons 
in 9 hogsheads? 

Since there are 63 gallons in 1 hogshead, in 9 hogsheads 

. there are 9 times 63 gallons, which is obtained 

63 gallons, by multiplying 63 by 9. Thus, 9 times 3 

9 units are 27 units, equal to 7 units, which 

write, and 2 tens, which add with the tens ; 9 

667 gallons, times 6 tens, and the 2 tens obtained from the 
units, are 56 tens, equal to 6 tens, which write, 
and 6 hundreds, which write also, giving 567 gallons for the 
answer. 

38* Exercises in Multiplying when the Multiplier 
c019sists of but one figurb. 

In Uke manner, solve and explain tJie following probleTns, 

1. How many gallons in 3 hogsheads ? 

2. How many gallons in 7 hogsheads ? 

S. In 1 hour are 60 minutes. How many minutw in 6 hour* I 
3 
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4. How ma&y minutes ia 8 hoots ? 

6. If 100 cents equal 1 dollar, how many cents are eqiial 
to 6 dollars ? 

6. How many cents in 4 dollars ? 

7. How many cents in 9 dollars ? 

8. In 1 mile are 320 rods. How many rods in 7 miles ? 

9. How many rods in 5 miles ? 

10. If 2240 pounds of cotton load 1 car, how many pounds 
will load a train of 8 cars ? 

11. How many pounds will load 7 cars ? 

12. If it require 40000 inhabitants to send 1 representative 
to Congress, how many inhabitants in a state which sends 
nine representatives ? 

13. If 30000 persons in a year die of drunkenness, how 
many will die drunkards in tne next 5 years, unless people 
become more temperate ? 

14. If each of these drunkards makes seven persons 
unhappy, how many will thus be made unhappy in me next 
5 years by their drunkenness ? 

15. If sound move 1142 feet in a second, how far off is 
the thunder, when 6 seconds elapse between seeing the light- 
ning and hearing the thunder I 

16. If the salary of the president be 25000 dollars a year, 
how much has been paid to each of the presidents ? 

17. What is the product of 2796 multiplied by 4? 

18. Multiply 675 by 5. 

19. How many are 1789 X 7 ? 

99* Composite and Prime Numbers. 

1. How many trees in an orchard, which has 15 rows of 
18 trees each? 

Since there are 18 trees in 1 row, in 15 rows there will be 

15 times 18 trees ; which is obtained by multiplying 18 by 15. 

This multiplier, consisting of two figures, presents a difficulty 

which, however, you can obviate by obtaming a part of the 

product at a time; thus: — Since in 15 rows there are 3 

. , times 5 rows, multiply 

18 trees m 1 row. 18 by 5 for the trees in 

__^ 5 rows, and this product 

90 trees in 5 rows.^ by 3 for the trees in 3 

3 times 5, or 15 rows, 

7S:x . -^ . ^ • .. which will give the im« 

270 trees m 3 times 5, or 15 rows, g^^^ requirwi. 
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A number which is composed of two, or more bctors, as 
15a=:5 X 3, or 42 = 7 X 3 X 2, dec., is called a compodU 
mtmbtT» 

A prime number is a number which has no factors, except 
itself and unity; as 1, 3, 5, 7, 11, 13, 17, 10, 28, 29, ice. 

Sence obsbrye, tkat^ when the multiplier is a composite 
number, the product m^ey be obtained, as in the last example, 
by separating the multiplier into tu>o, or more factors, and 
multiplying first by one factor, then that product by another 
factor, and so on, until cUl the factors have been used. The 
last product mU he the product required. 

90* Model of a Recitation. 

If 1 gallon of molasses costs 42 cents, what will be the 
cost of 1 hogshead at the same rate ? 

Since 1 gallon costs 42 cents, 1 hogshead, which is 63 
gallons, will cost 63 times 42 cents. This is obtained by 
separating the multiplier into its factors, 9 X 7 = 63, and 

Ions, and this product by 

378 cents, the cost of 9 gallons. 7, to obtain the cost of 7 
7 times 9 gallons, or 63 gal- 

26Sce„ts.thecastof63gaUon,. fc^^Ji,^--' 

SI* Exercises in Multiplying by Composite Numbers. 

In like manner, solve and explain the following problems. 

1. How many gallons in 35 hogsheads ? 

2. How many gallons in 45 hogsheads ? 

3. How many rods in 21 miles, there being 320 in one 
mile? 

4. How many minutes in" 18 hours ? 

5. How many cents in 42 dollars ? 

6. How many rods in 63 miles ? 

7. What would 28 bales of cotton come to, at 75 dollars a 
bale? 

8. What would 16 chests of tea cost, at 87 dollars a chest ? 

9. What would be the cost of a drove of 56 horses, at 84 
dollars a piece ? 

Model of a Recitation. 

How many are 24 times 27 ? 
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Since 6 X 4«»^ fi^*^ ^^^^""^ ^ *"^®* ^^ multiplicand, 

which is 162, then 
27 4 times this pro^ 

^ duct, making 648, 

162 = 6 times 27. whidi is 4 tmies 6 

4 times, or 24 times 

M . « . nA ^ «y themultiplieandjM 

648 = 4 times 6 tmies, or 24 tmies 27. j^uj j^ 

33, ExEKcisEs IN Multiplying when both Factoes are 
Absteact Numbers. «f> 
In like manner, solve and eo^lain the following problems. 



1. What is 81 times 47 ? 

2. What is 48 times 70? 

3. How much is 79X54? 

4. Multiply 123 by 72. 



6. Multiply 4004 by 64. 

6. Multiply 50000 W 35. 

7. Multiply 908070 by 45. 

8. Multiply 18273645 by 36. 



S4. Model of a Recitation. 

1. What would 10 cows cost, at 25 dollars each ? 

Since 1 cow costs 25 dollars, 10 cows cost 10 times 25 
dollars ; the amount of which is ascertained by annexing a 
qij^er to the multiplicand, making 250 dollars ; for now the 
figures of the multiplicand, occupying places one degree 
higher, express 10 times their former value, (4.) 

2. If 128 dollars be paid to each of 1000 men, how many 
dollars would they all receive ? 

Since 1 man would receive 128 dollars, 1000 men wotiid 
receive 1000 times 128 dollars; the amount of which is 
ascertained by annexing three ciphers to the multiplicand, 
makmg 128000 dollars ; for thus, the figures of the multipli- 
cand are made to occupy places three degrees higher, and, con- 
sequently, (4j lOj) express 1000 times their former value. 

3S* Exercises in Multiplying by one Unit of any 
Order. 

In like manner, solve and explain the following prohlems. 

1. What will 10 yards of cloth cost, at 5 dollars a yard ? 

2. What must I pay for 100 sheep, at 7 dollars apiece ? 

3. What would be the cost of a rail-road 100 miles in . 
length, at 5796 dollars a mile ? 

4 What would be the price of 10000 feet of boards at 2 
cents afoot? 
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6. What is the stage fare for 1000 miles, at 6 cents a mile I 



6. Multiply 161 by 10. 

7. What is 100 times 1728? 

8. How many are 18 X 1000? 

9. What is the product of 125 

and 1000? 



10. Multiply 200 by 100. 

11. Multiply 5000 by 100000. 

12. Hew many are lOSO X 

1000? 

13. Multiply 1000 by 1000. 



SC Model of a Rbcitation. 

A farmer raised 84 bushels of potatoes on each of 40 acres ; 
what was the whole number of bushels ? 

Since 84 bushels were rais^ on 1 acre, on 40 acres the.re 

were 40 times 84 bushels raised. The multiplier being a com- 

poaite number, (9Bj) whose &ctors are 4 and 10, multiply 

QA k„-k^io ^« 1 «^«^ first by 4, to ascertain the bushels 

o4 busncls on 1 acre. >■ "^ ^i_ i.* i ^i. x 

^ on 4 acres, then multiply that pro- 

duct by .10, which is done by an- 

n*iaf\ k k 1 Af\ nexins: a cipher, (4.) to ascertain 

3360 bushels on 40 acres. ^^ b,^hels raised on 10 times 4, 

or 40 acres, which gives 3360 bushels, as required. 

S7« Exercises m Multiplting by any Number of Units 
OF THE same Order. 

In Uke manner^ solve wnd exj^in the following prohlems. 

1. What will 30 barrels of flour come to, at 7 dollars a 
barrel? 

2. If it take 20 men 6 days to do a job, how long would 
it take 1 man to do it ? 

3. If 32D rods make a mile, how many rods in 500 miles? 

4. How long would it lake 1 man to do what 40 men 
could do in 2 days ? 

5. Howmuch is 300 times 125? 7/ Multiply 1836 by 6000. 

6. What is the product of 728. How much is 700 X'^700? 

and 900 ? 9. Multiply 2500 by 2500. 

38* MoDf L OF A RECrrATION. 

1. In 1 quart are 2 pints. How many pints in 67 quarts ? 

Since the.re are 2 pints in 1 quart, in 67 quarts there will 
be 67 times 2 pints ; the amount of which may be ascertained 
by multiplying 2 pints by 67. But the multiplier, 67, being 
a prime numW, (29j) presents a difficulty. This, however, 
you can obviate by taMng a different mew of the question, 
TlWt ftince diere are 2 pints in 1 quart, there will be 2 tifnes 
3* 
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2 may be asceftained by multiplying 67 hy 

2, making 134 pints, whicb is the answer 

134 pints, requiied. 

39* ExERGisBS IN Changing the Ordeb of tox Factors 
FOR Multiplication. 

In like manner ^ soli)e and explain the following problems, 

1. How many pints in 29 quarts ? 

2. What is the'Drice of a bushel of nats, at 6 cents a quart ? 

3. What must I give for 15 lemons, at 4 cents apiece ? 

4. If a roan ]dant 6 grains of com in a hill, how many 
grains will it take to plant a field having 75 rows of 100 hills 
each ? 

5. What would an ox, weighing 873 pounds, come to, at 
10 cents a pound ? 

6. If 27 men receive 100 dollars apiece, how much do 
they all receive ? 

7. If 100 cents make a dollar, how many cents in 47 doBars ? 

8. If 1000 mills make a dollar, how many mills in 71 
dollars? 

9. How many cents in 53 dollars ? 

10. How many mills in 53 dollars ? 

11. If a man earn 10 dollars ^ week, how much would 
he earn in a year, which is 52 weeks ? 

12. If 2 men thresh 20 bushels of rye in a day, how much 
would they thresh in 23 days ? 

1^. How many soldiers m a brigade, which consists of 32 
companies of 60 soldiers each ? 

14. How many pounds of beef in 13 barrels of 200 pounds 
each ? ^ 

15. How many squares on a chequer-board, there being 8 
rows of squares, and 8 squares in each row ? 

16. If you draw straight lines across your slate, both 
ways, so as to make 8 rows of squares one way, and 12 rows 
the other way, how many squares would there be ? 

17. How many trees m an orchard which has 41 rows of 
40 trees each ? 

40* Proof of Multiplication. 

You may, perhaps, infer, (SM, SS^) that the prodnut ef 
two factors is the samet whichsoever be made the multiplm'^ 
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TUs « Wm; «Bi to Mke it atffl 
fully attend, to the Icrflowiiig 

3=1+1 + 1 
7 7 



7lOMsd»=:Sl = 7 + 7 + 7=:3tMei7. 

ExplaoatiQii : 7 thnes 3 is the same as 7 times each 
in a The onks iB3aiel + l + l, iHiich mokqAed Ij 7 
give 7 + 7 + 7 = 3 times 7. 

GenmiUlf — die pradoct of two fiurton is cs wany tiwus 
the miilti]rficaBd as thoe aie oaks in the maliipber, (9^^) 
and in muliiplyiDg we mnltiplj emek aont m the sm/Srt- 
pUcand, But raiudpljriBg «m^ «onf , ^pves the wnrfryfirr. 
Consequently, muhipqrinff each unit m the rouhiplKaDd, 
wiU give as fmany ^sna At vnMpHer m there mre wmkM m 
the multiplicand. ^ 

Hence, to prove the correctness of an op era ti on in mohi]^ 
cation, make the rradtipticand the wmttipHer^ and repeat the 
vparation. If the results a|;ree, probably both are correct. 

41. Exercises or Protihg Mvltifijcatiov. 

1. Prove that 5 thnes 3 is equal to 3 times 5. 

2. Prove that 6 times 5 must be equal to 5 times 6. ^ 

3. Demonstrate the eq[nality of 6 X 3 and 3x6. 

4. How many hills in a potato-field having 20 rows 
lengthwise, and 16 rows breadthwise ? 

5. How many hiils in a cornfield having 50 hills one 
Way, and 25 hills the other way ? ' - 

6. Demonstrate that the product of any two factors will 
not be changed by changing the order of the fiictors. 

4S« General Explanatioii op MuLiiFUCATioif. 

1. Mr. Fanner gave 67 dollars an acre for a fium. of 222 
acres. What did his farm cost ? 

Since 1 acre cost 67 doDars, 222 acres must have cost 222 
times ^ dollars. Neither of these numbers can be separated 
kito convenient factors. But observe that the multiplier, 
SS2 = 200 + 20 + 2. Hence, you may multiply by these 
ports of the multiplier, separately, and then add the three 
products. This will give as many times the multiplicand as 
Acfe are unite in the multiplier, (94,) and consequently, tlM 
light answer to the question. 'Hius : 
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67 dolls, cost of 1 acre. 67 dolls, cost of 1 ae^ 

200 20 

13400 dolk. cost of 200 acres. 1340 dolls, cost of 20 acres. 

67 dolls, cost of 1 acre. * 

2 

134 dolls, cost of 2 acres. T^ . ,. ^^. n o ^^^.^ 

t*%Ai\ J 11 A r oA -It^ aoiis. cost 01 X acres. 

1340 dolls, cost of 20 acres. 

13400 dolls, cost of 200 acres. 

14874 dolls, cost of 222 acres, the answer required. 

This operation may be very much abridged. Thus : 
g„ Havirijf written the whole multiplier under the multi^ 

222 

134 
134 
134 



plicand, multiply first by the 2 units, then by the 2 
tens, or 20, and then by the 2 hundreds, or 200, ar* 
ranging the products together, so ttuit the units of the 
same orders may stand in- the same columns. Multi- 
ply by the 2 units, as usual. The factors of 20 beinff 
2 and 10, multiply by the 2, and make this product 10 



14874 



times as larce, (09^) by writing it one degree to the 
left, (4.) The factors of 200 being 2 and 100, multi- 
ply by 2, and make this product 100 times as large, by 
writing it two degrees to the left, (34l«} The sum of these 
products will be 3ie answer required. 
2. Multiply 20003 by 1007. 
QAAAo First take the multiplicand 7 times, then 1 thou- 
'^^ sand times. To multiply by the 1000, write 
once the multiplicand, three aegrees to the left, 
(34I.) The three ciphers need not be annexed ; 
for, without them, each figure of this product will 
be in the Column of units of its own order, and 
therefore will be added in the right place. 
43* Model of a Recitation. 
How much is 30508 times 403070 ? 

403070 ^^^ ^^ multiplicand is to be taken 8 times, 



1007 

140021 
20003 

20143^1 



500 times, and 30000 times. Multiply by the 
8. The factors of 500 bemg 5 and 100, mul- 
tiply by 5, and make this product 100 times 
as large, by writing it up two degrees. The 
factors of 30000 being 3 and 10000, multiply 

.. by 3, and make this product 10000 times as 

15K296850560 large, by writing it up four degrees. Ths 



30508 

3224560 
2015350 
1209210 
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som of these partial products, thus arrangedi will be the pro- 
duct required. 

44* Observatioit. 

Observe, that in these operations (49^ 43) the nrnltipH* 
"iemd is multiplied by each digit in the multiplier^ that the 
first figure in each partial product is of the same denomination 
as the multiplying figure, and that the sum of the partial pro- 
ducts is the pro£ict required, 

4ff* Exercises in Mttltipucation. 

In like manner, solve and explain the following problems. 

1. A man travelled 26 days, at the rate of 47 miles a day* 
How far did he travel ? 

2. If a chaise wheel turn round 346 times in 1 mile, how 
many times will it revolve in^the 25 miles from Boston to 
Lowell ? 

3. How much money would be required to pay 37 men 
76 doUars apiece ? 

4. What must I pay for 29 fat oxen, at 43 dollars apiece ? 

5. What will 97 tons of iron come to, at 57 dollars a ton ? 
. 6. If a vessel sail 158 miles a day, how far would it sail 
in the month of April ? 

7. If 786 yards oMoth are made, daily, in a fjEwtory which 
runs 313 days a year, what is made annually in that fac- 
toiy? 

8. How much wheat can be raised on 95 acres, at 38 
bushels an acre ? 

9. Multiply 1728 by 144. 

10. How much is 4004 times 999 ? 

11. What is the product of 6075 and 67 ? 

12. How much is 160012 X 333 ? 

13. Multiply 1836 by 1010. 

14. Multiply 1111 by 2222. 

15. Multiply 2222 by 1111. 
16: Multiply 3000024 by 309. 
17. Multiply 309 by 3000024. 

4i0* Model of a REcrrATioN. 

What is the product of 32000 and 2300 1 
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«|Mww) The factors of 2300 being 23 and 100, mul^y 

M^ by 23, pLexing it under the digits of the miilti|ib- 

^^ cand, and multiplying without regard to the ci- 

-V-. phers on the right. This gives 736. But, since 

n?^ 23 times 32 units of any order will be 736 units 

of the saine order, as surely as 23 times 32 things 

■yo^sAnnnn of any kind will give 736 things of the same ' 

7dwuuuu j^^, 23 times 3? thousands will be 736 thmi- 

saTids. Therefore annex three ciphers, (84 j) that it may 

- have the thousands' place ; then annex two ciphers more, 

(90^) to multiply by the other factor in the multiplier; 

which gives the product required. 

4T» Observation. 

Observe, that, by this process, (46^) as many ciphers wiU 
he annexed to the product of the digits as there are on the 
right of both fajctors. 

48. Exercises in Multiplying, when the Factors ex- 
press Units of the higher Orders. 

In Wee mannerT solve and explain the following problems. 

1. How far is it from Boston to Liverpool, if a vessel sail 
from Boston at the rate of 150 miles a day, and arrive at 
Liverpool in 20 days ? 

2. How far from the earth to the sun, if it take light 480 
>8econds to come from the sun, at 200000 miles a second ? 

3. What is the capital of Boston Bank, there being 12000 
shares, at 50 dollars a share ? 

4. What is the capital of Massachusetts Bank, there being 
3200 shares, at 250 dollars a share ? 

5. State Bank has 30000 shares, at 60 dollars each. What 
is its capital ? 

6. If Massachusetts* house of representatives has 500 mem- 
bers, and a session lasts 90 days ; how much money would 
it take to pay 2 dollars a day to each member ? 

7. How many weekly newspapers will it require to furnish 
30000 subscribers one year ? 

8. What would be the cost of a railroad, 40 miles ia 
length, at 40000 dollars a mile ? 

9. Multiply 740 h^ 6050. 

10. Multiply 6050 by 740. 
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«. How many are 3400 times 390 ? ^ 
12. How many are 390 times 3400 ? 
la What is the product of 140 multiplied by 140 ? , 

14. Multiply 1600 by itself. 

15. 55500 X 4400 is how much ? 

16. 1910 X 170 are how many ? 

17. If the multiplicand be 160000, and the multiplier 2400, 
what will be the product ? 

la 121212x8080 = 1 

49» GeneEal Exercises in Addition and Multipucation. 

1. How many months was Andrew Jackson president? 

2. How many months was John Quincy Adsmos president ? 

3. How many pounds of pork on 150 wagons, each loaded 
with 6 barceb, with 200 pounds in a bar^l ? 

4. If a house have 20 windows, of 24 panes each, how 
many panes in all the windows ? 

6. What number is 9000 times 165 ? 
6. What number contains 144 twelve times ? 
• 7. What number contains one thousand and fifteen 607 
times? 

8. What would be the sum of 457 set down ten thousand 
times, and added up ? 

9. What is the cost of a road 40 miles lonff, of which one 
half cost 1750 dollars a mile, and the other hiuf, 1800 dollars 
a mile ? 

10. If a quantity of provisions would last 500 men 30 
days, how long would it last 1 man ? 

11. HoA? many men would consume in 1 day what would 
last 500 men 30 days ? 

12. If a bushel of wheat afford 70 ten-cent loaves, how 
many cent loaves may be obtained from it ? 

13. How many yards of cloth, 1 quarter wide, are equal 
to 27 yards 5 quarters wide ? 

14. How long would it take a man, working 1 hour a day, 
to do what he could in 26 days, working 12 hours a day ? 

15. If a boy attend school constantly 3 terms of 12 weeks, 
and 1 term of 11 weeks ; how nmny hours is he in school, at 
33 hours a week ? 

16. How many strokes will the city dock strike in ibie 
month of June ? 

17. If it take 594 bricks to pave 1 nkl of side-Wfdk, how 
many would it take to pave a wi^lk ^ mile long ? 
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18. What are a nuui's axuraal enensea, whepajrs 3 dolkun 
a week for board, 6 dollars a montk for clothes, 10 dolkM a 
quarter fox traTelling expenses, 1 dollar a week forlbenevolent 
purposes, and for other items 75 dollars ? 

19. What is a man's inc(«ne, who receives a salary <^ 15 
dollars a week, and 10 dcdlars a month interest money ? 

20. What is the Talue of a drove of cattle, consisting of 
12 oxen at 55 dollars apiece, 15 cows at 30 dollars apiece, 
18 heifers at 16 dollars apiece, and 14 yeariings at 10 dollars 
apiece ? t 

21. What is the amount of the following bill ? 

Boston, April 25, 18M. 
Mr. John Merchant, 

Bought of Charles Wholeflale» 
27 yards of Black Broadcloth, at $6 a yard, 
25 " Blue " ci 7 *i 

18 *« Drab Cassimere, « 3 " 
24 Vest Patterns, " 2 a pattern, 

Seeeived payment, — -*— 

Chaeles Wholssale. 

22. What is the foot of the following bill? 

Hanks, Harris & Co. ^^'^^^' ^P"^ ^' 1®^- 

Bought of Burt Sc Townaend, 
1200 paiis Boys' Shoes, # S 1 per pair, 

400 " Men's " • 2 « . . 

600 « " Boots, # 3 " . r 

23. What is the foot of the following acdbunt ? 
Mr. Isaac Speculator, 

1846. To Jonathan Farmer, Dr. 

Jan. 31. To 17 Cc^dt Wood, #97 per cord, 
Aug. 1. " 9 Tons Hay, # 15 " ton, 
Oct. 12. •< 10 Loads P6tatoes, # 8 " load, 

" 15. " 18 Barrels Api^,# 2 « barrel, 



. ®*- Hc^wmany scholars can a school-room accommodate, 
' ^T> '^ ^^ ^ divisions of seats, 11 rows of seats in each 
<w^on, and 6 seats in a row ? 
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25. How many are 4 X H X 6 ? 

26. How many seats in a church, in which the body pewB 
sire in 4 rdWs of 18 pews each, the wail pews in 2 rows of 
24 pews eadi, and tne gallery pews in 12 rows of 4 pews 
each, there being 6 seats in each pew I 

27. How many shingles will cover Uie roof of a house, 
each of the two sides &ing 32 feet long and 16 feet wide ; 
if it take 3 shingles to extend a foot in each direction ? 

28. What is the i)roduct of 32 X3xl6x3x2? 

29. If the earth move in its orbit 68000 miles an hour, 
how £Bur does it move in 24 hours ? 

30. How far in its orbit does the earth move in the month 
of Fel^uary ? 

31. How £BLr does the earth move in the 4 months which 
have 30 day^ each ? 

32. How far does the earth move in the 7 mondis which 
have 31 days each ? 

33. How many miles does the earth move ,in^ year, as 
shown in the last diree problems I 

34 If the moon is 240000 miles distant, and die' sun is 
400 times as far off, what is the distance of the sun ? 

35. What number is that whose factors are 3, 5, 7 ? 

36. What is the product of the first ten jNrime numbers ? 

37. What sum of money must be divided among 27 men, 
so that each man may receive 115 dollars ? 

38. Two men depart, in o{^site directions, from the same 

flace, one at the rate of 27, and the other 31 miles a day. 
low far are they apart in a week ? 

39. Two men depart, in the same direction, from the same 
^ace ; but one travels 10 miles a day farther than the other. 
How far apart are they in a week ? 

40. The product of ttoo equal factors being called the seoona 
powers or square of that repeated factor, what is the second 
power of 12 ? Ans. 12 X 12 sa 144. 

41. What is the second power of 16 ? 

42. What is the second power of 30 ? 
. 43. What IS the square of 60 ? 

44. What is the square of 100 ? 

45. The product of three equal facton being called the 
third power t or cube of that repeated factor, what is the cube 
of 129 Ant. ^Xl^XlSiwmVm. 

4 
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46. What is the cube of 15? 

47. What is the third power of 9 ? 

48. What ia third power of 25? 

49- The product of four equal factors being called the 
fourth power of that repeated factor, what is the fourth 
power of 3 ? Answer, 3x3X3x3=: 81. 

50. What is the fourth power of 5 ? 

51. Any number being the first power of itself, what are 
the first ten powers of 2 ? 

52. What are the first ten powers of 10 ? 

53. Multiply 144 by the third power of 10. 

54. Multiply 18 by the fifth power of 10. 
66, Multiply 500 by the second power of 10. 



IV. SUBTRACTION. 

fSO. The Peincifles of Subtraction Illustrated. 

In Numeration {^) you were taught that the addition of 
one unit to any number,* formed the next larger number. 

Hence, it follows that taking one unit from anylitimber, 
leaves the next smaller number. 

In Addition you were taught that two or more numbers, 
consisting of any number of units, could be united into one 
larger number, equal to their sum. • 

Hence, it follows that any number can be separated into 
two or mare smaller numbers^ the sum of which equals ike 
original number. 

The father of John and Henry promised to give them 10 
Cents ; but, as John was the older boy, he should have 7 
cents, and Henry might have the remainder of them. 

Henry, in trying to make his part as many as possible, 
studied out these curious questions. 

1. Haw many loill rernain, when John has taken 7 from 
the 10 cents ? 

2. How many mare are the whole 10, than John's 7 cents ? 

3. How many less than the whole 10, are John's 7 cents ? 

4. How many mtist be added to John's 7, to make the 
whole 10 cents ? 

5. How Tnany rmist I take from the whole 10, to leave 
John's 7 cents ? 
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6. WhaX is the difference between John's part, and die 
whole 10 cents ? 

7. WkcU is the difference between the whole 10 cents, and 
John> part ? 

8. If 10 cents are separated into two part^, one of which is 
7, what is the other part ? 

But he found that, to answer all his questions, he had 
only to take 7 from 10, and that, in every case, only 3 cent^ 
remained for his part 

SI, Definitions of Tbrms, and the Sign for Sub- 

TEACTION. 

Sribtractian is the taking from a number. 

Minuend is a given number to he diminished by subtraction. 

Subtrahend is a given number to be subtracted. 

By subtraction the minuend is separated into two parts, 
one of which equals the subtrahend. 

To ascertain the other partt is die purpose of die opera* 
tion. This is dope by taking the subtrahend from the 
minuend. The number which is left is the part required, and 
is called the Remainder, It is the Difference between the 
minuend and subtrahend. 

Observe, in the questions above, (50,) that 10 is the given 
number to be separated into two parts, and, therefore, is the 
Minuend; that 7 is the given part of the minuend, and, there- 
fore, is the Subtrahend; that 3 is the other part, or Bernainder 
of the minuend, and, that the two parts of the minuend, 
7 + 3 = 10, the whole minuend. 

Observe also, in these questions, the different uses of sub- 
traction. 

— One horizontal line is the sign for subtraction. It 
implies that the number which follows the sign, is to be taken 
from what precedes it, thus: 10 — 7 = 3, which is read, 10 
Tninus 7 equals 3. Minus is the Latin word for less, and, 
here, means the same as if you should say 10 less 7, or 7 less 
than 10 equals 3. 10 is the minuend, 7 the subtrahend ; 
and 3 is the difference. 

09. Subtraction Table. 

In order to perform subtraction with facility, you will, 
before attempting further progress, correcdy ascertain, and 
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thoroogUy commit to memory, the difference between die 
two numbers of each combination in the following table. 



2 — 2 = 


3-3 = 


4 — 4 = 


5 — fi=^ 


3 — 2 = 


4 — 3 = 


5 — 4 = 


6 — 5 = 


4 — 2 = 


6 — 3 = 


6 — 4 = 


7 — 6 = 


5 — 2 = 


6 — 3 = 


7 — 4 = 


8—5 = 


6 — 2= 


7 — 3 = 


8 — 4 = 


9 — 5 = 


7 — 2 = 


8 — 3 = 


9 — 4 = 


10 — 5 = 


8 — 2 = 


9 — 3 = 


10 — 4 = 


11 — 5 = 


9 — 2 = 


10 — 3 = 


11 — 4 = 


12 — 5 = 


10 — 2 = 


11 — 3 = 


12 — 4 = 


13 — 5 = 


11 — 2 = 


12 — 3 = 


13 — 4 = 


14 — 5 = 


6 — 6 = 


7 — 7 = 


8—8 = 


9 — 9 = 


7 — 6 = 


8 — 7 = 


9 — 8= 


)0 — 9 = 


8 — 6 = 


9 — 7 = 


10 — 8= 


11 — 9 = 


9 — 6 = 


10 — 7 = 


11 — 8= 


12 — 9 = 


10 — 6 = 


11 — 7 = 


12 — 8 = 


13 — 9 = 


11 — 6 = 


12 — 7 = 


13 — 8 = 


14 — 9 = 


12 — 6 = 


13 — 7 = 


14 — 8= 


15 — 9 = 


13 — 6 = 


14 — 7 = 


15 — 8 = 


16 — 9 = 


14 — 6 = 


15 — 7 = 


16 — 8 = 


17 — 9 = 


15-6 = 


16 — 7 = 


17—8= 


18—9 = 



(IS* MODBL OF ▲ BECITATIOlf. 

1. A man bought a farm for 2325 dollars, and sold it for 
254S dollars. £u>w many dollars did he gain ? 

He gained the difference between what he gave, and what 
he received for his farm. 

Here, 2548 is the minuend, (as the larger of the two giren 
numbers, when there is any difference between them, is 
always the minuend,) and 2dS^ is the subtrahend. It will be 
most convenient to take the units of each order from units of 
the same order, beginning with the 
lowest. Therefore, write the sub- 
trahend under the minuend, placing 
the units of each order under those 
of the same order. Take 5 units 
from 8 units, and 3 units remaiiiy 
which write in the units' place ; 2 tens from 4 tens, 2 tens 
remain, which write in the tens' j^ce ; 3 hundreds from 5 
hundreds, 2 hundreds remain^ wmch write in the hundreds' 



2548 Minuend. 
2325 Subtrahend. 

223 Bemainder. 
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?Iace ; and 2 thousands from 2 thousands, nothing reuains. 
Jonsequently, 223 dollars is the answer required. 

S4« Proof of Subtraction. 

To prove the correctness of this, or any operation in suh- 
tracti'oo, add together the remainder and suhtrahend. If 
this sum agree with the minuend, probably the operation is 
coned', for the remainder and subtrahend, being the two 
parts into which the minuend is separated, the reunion of 
these parts ought to reproduce the minuend. 

tIS. Exercises in Subtracting when no Figure of thb 
Subtrahend exceeds the Corresponding Figure of 
THE Minuend. 

In Wee manner, sohe and explain the following problems, 

1. Charles having 25 cents, gave 12 of them for a book. 
How many cents had he left ? 

2. Charles paid 25 cents for a book and slate, 13 cents 
was the price of the slate, what was the price of the book ? 

3. John said he was 25 years younger than his father, who 
was 37 years old. How old was the boy ? 

4. A merchant 35 years old, had traded 14 years. How 
old was he when he commenced business ? 

- 5. In a school of 84 scholars, only 33 are girls. How 
many boys in that school ? 

6. A man sold a chaise and harness for 198 dollars ; but 
the price of the chaise was 163 dollars. What was the price 
of the harness ? 

7. A house and the land on which it stood cost 2350 dol- 
lars ; but the house cost all but 350 dollars. What was the 
cost of the house ? 

8. If I deposite in a bank 1675 dollars, and afterwards 
draw out 1000, how much have I then remaining in the 
bank? 

9. Mr. Walker's farm is worth 3000 dollars, and Mr. 
Dole's farm is worth 2000 dollars ; if they exchange fanns, 
what should Mr. Dole pay Mr. Walker ? 

10. What is the difference hetween 5643 and 643 ? 

11. How much more is 12345 than 2040 ? 

12. How much less is 1620 than 1840? 

13. Subtract 203040 from 516273. 

4* 
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▲mtXBMlTIC* 
Moi«L or A BSCITATION. 

1. A man paid 85 dollars for a watch ; but was obliged to 
sell it for 67 dollars. What was his loss I 

He lost the difference between what he gave, and what he 
received for his watch. 

Arrange the numbers and proceed as before directed. 
85 7 units, however, cannot be taken from 5 units. 
67 But, since (lO) 1 unit of any order, equals 10 

— units of the next lower order, reduce (S08) one of 
18 the 8 tens to units, making 10 units, which, united 

with the 5 units, make 15 units, from which take 
the 7 units, 8 units remain, which write in the units' place, 
and take the 6 tens,9to^ from 8 tens, for one of them has been 
reduced to units and disposed of; but take 6 tens from 7 tens, 
1 ten remains, which write in the tens' j^ce. Hence, 18 
dollars is the answer required. 

2. What is the difference between 9342 and 5739 ? 
Reduce one of the 4 tens to units, making ten units, 

which, united with the 2 units, mu^e 12 units, 
9342 from which take the 9 units, 3 units remain; 
5739 take the 3 tens of the subtrahend from the other 

3 tens of the minuend, nothing remains ; there- 

3603 fore, write a cipher in the tens' place; reduce 

one of the 9 thousands to hundreds, making 10 
hundreds, which, united with the 3 hundreds, make 13 hun- 
dreds, from which take the 7 hundreds, 6 hundreds remain ; 
take the 5 thousands from the other 8 thousands, 3 thou- 
sands remain. Hence, the whole difierence is 3603. 

ff7« ExEBcisEs IN Subtracting, when sobie Figttees .op 
THE Subtrahend exceed the Corresponding Figurjss 
OF the Minuend. 

In like manner, solve and explain thejbllowing problems. 

1. A man gave 5 dollars for a hat, and 20 dollars for a 
coat. How much less did his hat cost than his coat ? 

2. Dr. Franklin died A. D. 1790, and was 84 years old. 
In what year was he bom ? 

3. George Washington was bom A. P. 1732, and died in 
1799. How old was he when he died ? 

4. The Puritans landed at Plymouth in 1620. How many 
years since? 
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5. How long dnceCMomlKtsdiitxnreiedAmeTkm 

6. How many yean since the dedaiatioD of Independence 
by tke United States in 1776? 

7. The Rocky Mountains are 12500, and the Andes 21440 
feet high ; how much liigher are the Andes than the Rocky 
Mountains ? 

8. The Mississippi river is 9600 miles long, and the 
Missouri river is 4500 miles long ; how much longer is the 
latter than the former ? 

9. In Massachusetts are 7800 square miles, and in New 
Hampshire 9491 ; how much more land in New Hampshire 
than in Massachusetts ? 

10. How^much larger is New York, which contains 
4^11085 square miles, than Massachusetts, which has 7800 
square miles? 

11. Subtract 147 from 222. 

12. From 671 take 584 

13. How much is 746—475? 

14. What must be added to 999, to make 1492 ? 

15. What must be subtracted from 1840, to leare 1776 ? 

SS» MODBL OF A RbCITATION. 

1. A man obtained at a bank, 300 dollars, but at the same 
time, he paid back 18 dollars for interest ; how many dollars 
had he left? 

He had left the difference between what he received and 
what he paid back, which is ascertained by subtracting 18 
from 300. 

Here there are no units from which to take the 8 units, 

neither is there any ten to reduce to units ; there- 

A^xQ fore, reduce one o^the 3 hundreds to tens, (ffS^) 

|Q making 10 tens ; leaving 9 of these tens, reduce 

J the other to i:|nits, making 10 units, from which 

Qoo take the 8 units; 2 units remain. Take the 1 

ten in the subtrahend, from those 9 tens Uiat you 

left unused ; 8 tens remain. There is nodiing to 

take from die other 2 hundreds ; therefore, write them in the 

htmdreds' place. Hence, 282 dollars is the answer required. 

2. Subtract 30206, from 5000000. 
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Beduce one of the 6 millions to hundred-thousands, making 

10 ; one of which, (learing 9,) reduce to ten- 

5000000 thousands, making 10 ; one of which, (leaving 

30206 9,) reduce to thousands, making 10 ; one of 

which, (leaving 9,) reduce to hundreds, making 



4969794 10 ; one of which, (leaving 9,) reduce to tens, 
making 10 ; one of which, (leaving 9,) reduce 
to units, making 10 units, from which subtract the 6 units ; 
4 units remain. Subtract the other figures of the subtrahend 
from the 9s that were left; saying, cipher from 9. tens 
leaves 9 tens ; 2 hundreds from 9 hundreds leaves 7 hun- 
dreds ; cipher from 9 thousands leaves 9 thousands ; 3 ten- 
thousands from 9 ten-thousands leaves 6 t^-thousands ; 
blank from 9 hundred-thousands leaves 9 hundred-thousands ; 
and blank from 4 millions leaves 4 millions. . Hence, the 
whole remainder is 4969794. 

S9. Observation. 

Observe, in these operations , that the units of eetth order 
in the szcbtrahend, beginning vyith the lotoestt are subtracted 
from the units of the same order, in the minuend, when 
possible ; otherwise, one of the units expressed by the next 
higher digit in the minuend, is mentcJly redv^d (leaving 
9s in the intervening places) to the order of the deficient 
figure, and united with it, lohen the svibtraction is made 
from what then remains in the several places of the min" 
iiend. 

00. General Exercises in Subtraction. 

In like manner, solve aiid explain the foUoioing problems. 

1. The top of a flag-staff, 25 feet long, which was fasten- 
ed to the top of a liberty-pole, was 104 feet high ; how high 
was the liberty-pole ? 

2. If 17 feet should be broken from the top of a tree, 100 
feet high, how high would be the stump ? 

3. The bell on a church is 75 feet from the ground, but 
the vane is 102 feet from the ground ; how many feet from 
the bell to the vane ^ 

4. If the Creation was 4004 years B. C, and the Deluge 
2348 years B. C, how many years from the Creation to the 
Deluge ? 

5. How many years from the Creation, 4004 years B. C. 
was Saul made the first king over Israel, in 1095, B. C. ? 
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6. la 1830, New Orleans bid S7176 inliaUtaiits ; in 
1S25, 35000 inhabiutnts; what was the increase in fi^e 
years? 

7. In A. D. 1825, New Orleans had 35000 inhabitants ; m 
1830, 46310 ; what was the increase in five years ? 

8. InA.D. 1830, New Orleans had 46310 inhabitants; 
in 1835, 60000 ; what was the increase in these five years ? 

9. In A. D. 1835, New Orleans had 60000 inhabitants ; 
and Charleston, S. C., had 34500; how many more inhabi- 
tants in New Orleans, than in Cheurleston, S. C, in 1835 1 

10. In A. D. 1820, Philadelphia had 119325 inhabitants; 
in 1825, 140000 ; what was the increase in these five years ? 

11. In A. D. 1825, Philadelphia had 140000 inhabitants; 
in 1830, 167811 ; what was the increase in these Ore years? 

12. In A.D. 1830, Philadelphia had 167811 inhabitants; 
in 1835, 200000 ; what was the increase in thes^ five years ? 

13. In. A.D. 1820, Boston had 43298 inhabitants; in 
1825, 56277 ; what was the increase in these five years ? 

14 In A.D. 1825, Boston had 58277 inhabitants; in 
1830, 61381 ; what was the increase in these five years ? 

15. In A.D. 1830, Boston had 61381 mhabitants; in 
1835, 78613 ; what Was the increase in these &ve years ? 

16. InA.D. 1820, New York city had 123706 inhd>itant8; 
in 1830, 203007 ; what was the increase in these ten years ? 

17. In A.D. 1835, New York city had 269873 uihabi- 
tants ; Boston had 78613 ; how many more inhabitants had 
New York than Boston ? 

18. How much farther through the middle of the sun than 
through the middle of the earSi ; the former being 883217 
miles, and the latter being 7916 miles ? 

19. What is the difference Jbetween the diameters of the 
Earth and Jupiter; the former being 7916 miles, and the 
latter 89170 miles ? 

20. How much faster does the Earth move than Jupiter ; 
the former moving 68000 miles an hour, the latter 30000 
miles an hour? 

21. How much is 1000—999? 

22. How much more is 380064 than 87065? 

23. Row much smaller is 8756 than 37005078? 

24. How much must you add to 7643, to make 16487 ? 

25. How much must you subtract fifom 2483, to leave 527 ? 

26. What b the difference between 487068 and 24703? 
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27. If you divide 3880 dollars i)6tween two men, giting 
one 1907 dollars ; how much will you give the other ? 

28. Subtract 2222 from 3111. • 

29. Subtract 9 from 1000. 

30. Seven millions, minus seventeen, is how much ? 



V. DIVISION. 

61. The Principles of Division Illustrated. 

1. A butcher having 35 sheep, began Monday morning, 
and killed 5 every morning as long as 4ey lasted ; how many 
days did they last ? 

Since he killed 5 sheep each day, they would last as many 
days as there are times 5 sheep in 35 sheep. 

After he had killed 5, Monday, 30 remained ; Tuesday, 

25 remained ; Wednesday, 20 remained ; 

35 Thursday, 15 remained ; Friday, 10 re- 

6 Monday. mained; Saturday, 5 remained; and, 

— Sunday, he killed the last 5 ; and none 
30 remained. Hence they lasted 7 days. 

5 Tuesday. But when it is to be ascertained how 

— many times a given number can be 
25 subtracted from another given number, 

5 Wednesday, that is, how many times a subtrahend is 

— contained in a minuend, it can be done 
20 by a shorter process than subtracting once 

5 Thursday, the subtrahend at a time. 

— Write 35, the minu- 
5)35(7 days. 

35 



15 
5. 



Friday. 



end ; draw a line on 
each side, to distin- 
guish it from the other 
10 00 mujdbers to be written 

5 Saturday. with it, and at the left 

— hand, write 5, the subtrahend. Now, 
5 think how many 5s there are in 35, and 
5 Sunday. place the number at the right hand. To 

— * ascertain whether you thought the right 
number, subtract so many times 5 all at 

once. If there is nothing left, your num- 
ber is right ; for, if there are exactly 7 fives in 35, then the 
sum of 7 times 5, subtracted from 35, should leave nothing. 
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2. A teach^ haying 48 schWrs studying aiiUimetic, 
separated them into classes of 12 scholars each ; how many 
classes did h^ nl&ke ? 

Since he put 12 scholars into each class, he would make 

as many classes as there eire times 12 scholars in 4S scholars. 

Write the 48; draw a. line on each 

12)48(4 classes, side; and write the 12 at the left hand. 

48 Now, how many 12s do you thifik there 

— are in 48? Four 12s. Very well! 
00 Place the 4 at the right hand, and ascer- 
tain whether 4 such classes take exactly 

all of the 48 scholars. 

3. A hutcher killed 35 sheep in 7 days ; how many would 
that he each day ? 

Killinff one each day would require 7 sheep ; therefore, he 

w^ouldk^asmany each day, as he had times 7 sheep. 

Write the 35, draw the lines, and write the 7 at the left 

hand, think how many 7s there 

7)35(5 sheep a day. are in 35, and place the numher 

35 at the right hand. This num- 

— ^ her is the answer reauired, if 7 
00 multiplied hy it make exactly 

35. 

4. A teacher having 48 scholars studying arithmetic, 
separated them into 4 equal classes ; how many could he put 
into each class ? 

Putting one into each class would require 4 scholars ; 
therefore, he could put as many into each diss, as he 
hsui times 4 scholars. , 

Arrange the two given 

4)48(12 scholars a class. numhers, think how many 

48 4s there are in 48, ana place 

— the number at the right hand 
00 for the answer reauired. 

Then ascertain whemer 4 
multiplied by this number, take exactly all the scholars. 

fl9» Observation. 

Obsebvb, in the first and second eacamides, (61^) that 
the purpose is to dimdt a numher into equal parts of a given 
sizB, to ascertain the niticbbr cf suchparts ; but in the third 
and fourth^ that the purpose is to divide a number into a 
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Giviii HUMBSE of 9fM3L jNift»i to otoeftmn the ntt tif aidl 

Pbserve, dUoy that each of these purposdl is effected h/ 
ascertammg how hamt tdcbs one ^wn numbes is con- 
tained IN ANOTHER. 

OS* Definition of Teems, and the Sign for Division. 

Division is the separating of a number into equal parts of a 
given size, or into a given number of equal parts. 

Dividend is a number to be divided into equal parts o[ a 
given size, or into a given number of equal parts. 

Divisor is a number which expresses either the nze, or 
* number o(the equal parts to be made of the dividend. 

Quotient is the required number which must express either 
the number , or size of the equal parts made of the dividend. 

-f- A horizontal line between two dots, is the sign for 
division. It implies, that what precedes die sign is to be 
divided by the number which follows it. 

Thus ; 35 -4- 5ss= 7, which is read, 35 divided by 5 equals 
7; or, 5 in 35, 7 times. Here 35 is the dividend, 5 the 
divisor, and 7 the quotient. 

6<A» Exercises for Illustrating the Principles o^ Divi- 
sion. 

Solve and explain the foULovnng problems on the Uft, like 
the first and second ; and those on the rights like the third and 
fourth of the preceding examples, (61 •) 



1 . I f a man have 1 5 apples , 
to how many boys could he 
cnve 3 apples apiece ? 

3. How many oranges, at 
6 cents apiece, can you buy 
for 24 cents ? 

5. How many apples, at 
3 cents apiece, can you buy 
for 18 cents ? 

7. How many barrels of 

flour, at 8 dollars a barrel, 

' could yon buy for 40 dollars ? 



2. A man gave 15 aiq>les 
equally to 5 boys ; how many 
would that be lor each boy ? 

4. If vou should pay 24 
cents for 4 oranges, how much 
would they cost apiece ? 

6. If 6 apples cost 18 cents, 
what is the cost of each af» 
pie? 

8. If you should pay 40 
dollars for 5 barrels w flour, 
what would b« tha i»ioa ot 
eaohbanel? 
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9; If 6 sbiSingt make a 
dollar, how maay dollars in 
42shimng8? 

11. If beef cost 9 cents a 
pound, how much could be 
Doo^t for 54 cents ? 

13. Mr. Jones bought su^r 
at 7 cents a pound, expendmg 
49 cents ; how many pounds 
did he get ? 

15. How many pews would 
accommodate 63 persons, if 
7 persons could* sit in one 
pew? ' 

17. If 8 ninepences make 
one dollar, how many dollars 
in 72 ninepences ? 

19. How many classes, of 
10 scholars each, in a school 
of 80 scholars? 

21. How many sections 
could be made in a company 
of 64 soldiers, if 8 soldiers 
make a section ? 

23. How many 3s are there 
in 12? 

25. How many 3s can be 
subtracted from 15 ? 

27. How many times can 
3 be subtracted from 18? 

29. How many times is 3 
contained in 21 ? 

31. How many times 4 
equal 20? 

33. Into how many parts 
of 4 each, can 24 be sepa- 
rated? 

35. Into how many parts 
of 10 each, can SO be sepa- 
rated? 

37. Into how max^ varU 
td 6 each can 36 be divided ? 
5 



10. How many shillings in 
a dollar, if 42 shillings make 
7 dollars ? 

12. What would be the 
cost of 1 pound of beef, if 
6 pounds cost 64 cents ? 

14. If Mr. Jones should 
expend 49 cents for 7 pounds 
of sugar, how much would 
that be a pound ? 

16. If 63 persons would 
fill 9 pews, how many per- 
sons would be accommodated 
in one pew ? • 

18. If 72 ninepences make 
9 dollars, how many nine- 
pences make one dollar? 

20. If 80 scholars be put 
into 8 equal classes, how large 
would be the classes ? 

22. Make 8 equal sections 
of 64 soldiers, and tell me 
how many soldiers you put 
into a section ? 

24. Four times what num- 
ber makes 12 ? 

26. Five times what num- 
ber will amount to 15 ? 

28. What number taken 6 
times will equal 18 ? 

30. What number taken 7 
times makes 21 ? 

32. Five times what num 
her equals 20 ? 

34. If 24 be separated into 
6 equal parts, how many in 
each part ? 

36. If 30 be separated into 
3 equal parts, how large is 
each part f 

3& If 35 be divided into 7 
equal parts, how large it cocA 
part? 
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40. if 45be4in4tclmtd9 
equal parts, how large is each 
part? 

42. What number multi- 
plied by S will make 48 ? 

44. What number multi- 
plied by S will make 56 ? 

46. Divide 63 into 9 equal 
parts. How large are tl^ 
parts? 



39. Into how many parts 
o{5 each can 45 be divided ? 

41. What number must 6 
be multiplied by to make 49 ? 

43. What number must 7 
be multiplied by to make 56 ? 

45. Divide 63 into equal 
parts of 7 each. How many 
are the parts ? 

6S. Division Table. 

In ordej to perform Division with facility? you will, before 
attempting further progress, correctly ascertain, and thoroughly 
commit to memory the quotierU of each combination of two 
numbers in the following table. 

5-^-6 = 

l0-^5= 

15-^5 = 
20-^5 = 
25-^6 = 
30 -T- 5 = 
35 4-5 = 
40 4-5 = 
45-7-5 = 



2^2 = 


3- 


1-3^ 


4- 


r4 = 


4- 


-2 = 


e-i 


-3=s 


.8- 


-4 = 


6- 


r2 = 


9-, 


-3 = 


12- 


-4 = 


8- 


-2 = 


12-^ 


-3 = 


16- 


-4 = 


10- 


-2 = 


15 H 


-3:;= 


20- 


-4 = 


12- 


-2 = 


18 H 


-3 = 


24- 


-4 = 


14- 


-2 = 


21^ 


-3 = 


28-, 


-4 = 


16-, 


-2 = 


24-- 


-3 = 


32-! 


-4 = 


18- 


-2 = 


27- 


-3 = 


36 -i 


-4 = 



9-^9 = 
18-5-9 = 
27 4-9 = 
36-7-9 = 
45 4-9 = 
54 4-9 = 
63 4-9 = 
72 4- 9 = 
814-9 = 



66» Model of a Recitation. 

1. How many quarts are there in 600 pints? 
Since there are 2 pints in a quart, there will be as many 
quarts as there are times 2 pints in 600 pints. 



6- 


r6 = 


7- 


- 7 = 


8- 


r-8 = 


12- 


r-6 = 


14- 


- 7 = 


16- 


1-8 = 


18- 


r6 = 


21 - 


- 7 = 


24- 


■r8=t 


24- 


r6 = 


28- 


- 7 ^— 


32- 


-8 = 


30- 


-6 = 


35- 


-7 = 


40- 


-8 = 


36- 


r6 = 


42- 


-7 s= 


48- 


r8 = 


42- 


-6 = 


49- 


-7 = 


56- 


-8 = 


48- 


-6 = 


56- 


-7 = 


64- 


r8 = 


54- 


r6 = 


63- 


-7=: 


72- 


1-8 = 
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2 is cQBtd^ad 3 imma k 6 unite of the Jktt otitat^ but, in 

6 units of the third order, which 

2) 600 (300 quarts. are 100 times as large, (6,) it 

600 must be contained 100 times as 

often, which is 300 times. 300 

quarts, at 2 pints each, take 600 
pints, which subtracted fram 600 pints, nothing remains. 
Hence, 300 quarts is the answer required. 

ft7« Exercises in DnnmNO Units of ant one Oeobe. 

In Uke nurnn^, tolve and explam the foUo/wmg pro^ 
Urns. 

1. If in a certain school-room 2 scholars sit at a desk, 
how many desks will accommodate 200 scholars ? 

2. If m a certain school there are 80 scholars, and 9 
teachers, how many scholars are there for each teacher ? 

3. If a man pay 3 dollars apiece for hats, how many hats 
can he buy for 90 dollars ? 

4. If Mr. Farmer sell 2 cows for 40 dollars, how much is 
that ajnece ? 

5. At 4 dollars a yard for cloth, how many yards can be 
' bought for 80 dollars? 

6. If 800 dollars a year be paid to 4 female teachers^, ho^ 
much is that apiece ? 

7. At the rate of 5 miles an hour, how long would it take 
to traTel 500 miles ? 

8. If 6 shares in a bank cost 600 dollars, how puch is 
that a share ? 

9. At an average of 7 persons to a family, how many 
families in a town of 7000 persons 1 

10. If 90000 dollars be the cost of 3 miles of rail-road, 
what is the cost per mile ? 

* • 

#8» MoiffiL OF A Recitation. 

1. A hatter made in a year 560 hats, and packed them foi 
market in bojtes holding 8 hats apiece. How many boxes 
would he need ? 

Since each box would hold 8 hats, he would need as many 
boxes as there are 'times 8 hats in 560 hats. But, ope unit 
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•f any oider makbg ten xmim of die next lowwr mhr, (M) 
the 5 hundreds are equal to 50 tenst 
8 ) MO ( 70 boxes. which with the 6 tens, make 66 • 
660 tens ; 8 is contained 7 times in 56 

units of the first order, but in 66 

units of the second order, which 
are 10 times as large, (4^) it must be contained 10 tbnes as 
often, which is 70 times; 70 boxes at 8 hats each, wooU 
take 560 hats, which subtracted from 560 hats, nothing 
remains. Hence, 70 boxes is the answer required. 

M« ExBEcisss IN RxmrciifG Untts of a High to a 
LowBS Ord£R for Division. 

In like . manner t solve and expUikn the /Mowing prob^ 
bms. 

1. How many pairs of boots could be bcmght for 150 dd- 
lars at 3 dollars a pair? 

2. If 350 dollars be paid for 5 horses, kow much is thai 
apiece ? 

3. How many hours will it take to travel 350 miles at 7 
miles per hour ? 

4 if a stage travel 120 miles in 12 hours, how far is thi^ 
an hour? 

5. How many times is 5 contained in 450 ? 

6. Into how many parts of 9 each can 6300 be divided ? 

7. If 3200 be divided into 8 equal parts, how large are the 
parts? 

8. Divide 2500 into 5 parts ; how large is each part ? 

9. What number must 7 be multiplied by to produce 
4900? 

10. What number multiplied by 3 will produce 27000 ! 

11. Divide 100 by 4. 

12. Divida 1000 by 8. 

13. If 1800 be the dividend and 9 the divisor, what wfll 
be the quotient ? 

TO. Explanation of thb WBrrrEN Process of DmsioN* 

1. How many yards are there in 9636 feet ? 
Since there are 3 feet in a yard, there will be as many 
yards as there are times 3 feet in 9636 feet 
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9 is e m^mA 3 timm m 9 tmks of the Jim ofdbr, liitt m 

9 units of the fourth order, h 

3 ) 9636 ( 3000 yards. must be contained 100§ times 

9000 209 yards. as often, (lO,) that is, 3000 

10 yards. times ; 3000 yards at 3 feet 

636 2 yards. each, take 9000 feet, which sub- 
600 tracted frwn 9636 feet, leave 

3212 yards. 636 feet; 3 is contained in 6 

36 units 2 times; therefore, in 6 

30 hundredSi it is contained 200 

— times ; 200 yards at 3 feet each 
6 take 600 feet, which subtracted 
6 from 636 feet leave 36 feet; 

— 3 is contained in 3 units 1 time, 
therefore, in 3 tens it is con- 
tained 10 times; 10 yards at 3 feet each take 30 feet, which 
subtracted firom 36 feet leave 6 feet, in which 3 is contained 
2 times ; 2 yards at 3 feet each take 6 feet, which subtracted 
from 6 feet, nothing remains. Hence, SlOOO yards -f- 200 
yards -j- 10 yards -f- 2 yards = 3212 yards, is the answer 
required. 

This operation may be abridged by omitting some unnec- 
essary figures. Instead of the 
3 ) 9636 ( 3212 yards. ciphers belonging to the first 
9--- number in the quotient, write 

the digits of the other numbers 

6-- as they are obtained, which will 

6-- finally leave each figure in its 

own place. 

3- The product of the divisor 

3- and the first quotient figure is 9 

— thousand ; omitting the ciphers, 
6 it will be sufficient to write the 
6 9 in the thousands' place, and 

— subtract it from the thousands ; 
then bring down the- 6 hundreds 

only, for consideration ; 200 times the divisor is 6 hundreds, 
which being subttacted from the hundreds, bring down the 3 
tens ; 10 times the divisor is 3 tens, which being subtracted 
from the tens, bring down the 6 units ; 2 times the divisor is 
6 units, which being subtracted from the units, nothing mtHce 
5* 
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of Ae dividead roiling. Hmret 3118 yudt k dw i 

required, as before. 



« 



71* Model of ▲ Recitation. 

Divide 2848 by 4, or find how many times 4 is contained 

in2S48. 

4 is contained 7 times in 28 units, but in 28 hundreds it ss 

contained 100 times as often, (#8 9) or 

4 ) 2848( 712 7 hundred times; 7 hundred times 4 

28 are 28 hundred, which subtract from 

the hundreds, and bring down the 4 

4 tens^ 4 is contained 1 time in 4 units, but 

4 in 4 tens it is contained 10 times as 

— often, or 1 ten times ; 10 times 4 are 
^8 4 tens, which subtract from the tens and 

8 bring down the 8 units ; 4 is contained 

— 2 times in 8 units ; 2 times 4 are 8, which 
subtracted, nothing remains ; conse- 
quently, 712 is the result required. 

7!3» Exercises in Explaining the WRrrrBN Pbocsss or 
Division. 

In like manner ,, solve and explain the foUowing proUems. 

1. How many bushels in 88 pecks ? 

2. How many weeks in 77 days ? 

3. How many dollars in 126 shillings ? 

4. If 4 horses are required to draw 1 wagon, how many 
wagons might be drawn by 168 horses ? 

5. If a man can travel 5 miles an hour, how many hours 
would it take him to travel 205 miles ? 

6. A drover received 24d dollars for sheep that he sold for 
4 dollars a head. How many were there ? 

7. If 6 bushels of com pay for a pair of boots, how many 
pairs would 265 bushels pay for ? 

8. Suppose 6 men should contribute 186 doMars, how 
much would that be apiece ? 

9. Suppose 355 dollars' bounty were paid at 5 dollars 
apiece to a cmnpany of soldiers. How many soldi^s in the 
company. 

10. How many weeks can a man get board for 156 dd 
lars, at 3 dollars a week? 

11. How many times is 7 contained in 6371 



y Google 



is the qaodent ? 

13. Divide 1836 by 3. 

14. What must I multiply by 8 to make 7288 ? 

15. Into how maay parts of 5 each can 555 be divided ? 

16. If 567 be divided into 7 equal part8,.what must be the 
size of each part ? 

TS* Model of a Recitation. 

Mr. Farmer planted 4785 grains of corn in a field, planting 
. & grains in each hill. How many hills did he make I 

Simse he pat 5 gndns in each nill, he made as many hilk 
as there are times 5 grains^ in 4785 gmins. 

Beginning at the left hand of the dividend, take into con- 
sideration the fewest figures that 
5 ) 4785 ( 9^ hills. can contain the divisor ; as 5 is not 
45 contained in 4, take 47 hundreds, 

in 45 of which 5 is contained 9 

28 hundreds times, (19y) 900 hills 

25 require 45 hundred grains, which 

subtracted from 47 hundred leave 

35 2 hundred, with which Join the 8 

35 ^ tens, making 28* tens, (10^) in 25 

— of which 5 is contained 5 tens times ; 

50 hills require 25 tens grains, 

which subtracted from 28 tens leave 3 tens, with which join 

Ae 5 units, making 35 units, in which 5 is contained 7 times ; 

7 hills require 35 grains, which subtracted from 35 grains, 

nothing remains. Hence, 957 hills is the answer required. 

y4U Observation. 

Observe, (73^) t?uU the division is commenced,by dividing 
th£ fewest figures on the left of the dividend that ttnll contain 
the divisor, that the quotient figure will be of the same 
denomination as that part of the dividend from which it is 
obtained^ that each succeeding figure of the dividend wiU 
require an addkumai figure in the quotient, a cipher if 
nothing larger, that the products of the divisor, by eaJck 
quotient figure, are to be subtracted from those parts of the 
dividend from which the respective quotient figures are 
obtained, that the remainder in each case is reduced (9(18) 
mnd wdUd t» the U9d^ of ^ next hmmr mdtr^ fht dMnon^ 
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mnd that the nmofthue potrfiajL produt^j or 4h9prodm$ ^ 
the divisor by the whole quotient, is equal to the dividend. 

7Sm Proof of Division. 

To prove the correctness of an operation in Division, multi- 
ply the divisor and quotient together ; if their product equals 
the dividend, probably the operation is correct ; for, the cor- 
rect quotient, expressing how many times the divisor there 
are in the dividend, (61,) is one, and the divisor the ot?ier 
of two factors, whose product shovid be the dividend, 

TC Exercises requiring some Units of each Ordbr to 

BE REDUCED TO A LoWER OrDER FOR DIVISION. 

In like manner y solve and explain the following problems, 

1. If 9 hills of potatoes yield a bushel, how many bushels 
of potatoes in a field of 1296 hills ? 

2. If an army of 2048 men were marching in sections, 
having 8 men in each section, how many sections would be 
there ? 

3. If in an army every ninth man is an officer, how many 
officers in an army of 4608 men ? 

4. If a general should divide his army of 12096 men into 
7 equal divisions, how many men would be in each division? 

5. How many weeks in 364 days ? 

6. How many Sabbath days in 12852 days ? 

7. If an acre of land pasture 5 sheep, how many acres 
could pasture 315 sheep ? 

8. How many times is 6 contained- in 738 ? 

9. How many times is 4 contained in 20012 ? 

10. Divide 3606 by 3. 

11. Divide 25634 by 2. 

12. If 28028 be a dividend, and 7 a divisor, wljat is the 
quotient ? 

13. If 18675 be a product, and 5 one factor, what is the 
other factor ? 

14. What must 1 1889 be divided by, to give 9 for a quo- 
tient ? 

15. What must 8 be multiplied by, to produce 2496 ? 

yy. Model of a Recitation. 

1. If in the month of July a rail-road company receiv^ 
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MM iMtBCB feoa ptiNiigmi at 9 doUsn apiacoi how many 
pasBengers Tode in the can in that month ? 

Since each passenger paid 3 dollars, there were as many 
passengers as there are times 2 dollars in 6284 dollars. 

To obtam ike answer by a still shorter process, write the 
dividend and divisor as heretofore, but perform the operation 
in yoar flnnd, writing only the quotient, and write that under 
the dindend, with each figure under that of its own order. 

Thus, 2 in 6 thousuids 3 thousand 
2 ) 6284 times, therefore, write 3 in the thou- 

— - sands' place ; 2 in 2 hundreds 1 

3142 passengers. hundred times, therefore, write 1 in 
the hundreds' place ; 2 in 8 4ens 4 
tens times, therefwe, write 4 in the tens' place ; 2 in 4 units 
2 times, therefore, write 2 in tro units' place : making 3142 
limes 2 dollars. Hence, 3142 passengers is the answer re- 
quired. 

2. If a stage run 6 miles an hour, how many hours would 
it take tba stage to run 1648 miles ? 

Since in one hour it runs 6 miles, it will take as many 
hours as there are times 6 milee in 1848 miles. 

6 in 18 hundreds 3 hundreds times ; write 

6 ) 1848 3 in the hundreds' place. If 6 were con- 

— — tained in the 4, which is tens, the quo- 

308 hours. tient figure would be tens, but as 6 is 

not contained in 4, there are no tens in 

the quotient, tnerefore, write a cipher in the tens' place, and 

reduce the 4 tens to units, making 40 units, which, joined 

with the 8 units, make 48 units, in which 6 is contamed 8 

times, therefore, write 8 in the units' place : making 308 

times 6. Hence, 308 hours is the answer required. 

T8. ExEECisEs m Abkidgino the Process of Division. 

In like manner, solve and explain the following prohlems. 
L If 306 dollars be divided among 3 men, what is each 
man's share ? 

2. If 4 shares of a bank cost 416 dollars, what would one 
share cost? 

3. If six brodiers receive a legacy of 1512 dollars, whal 
would be the share of each ? 

4 P^ 150 dollars iat 6 tons of hay. How much was 
tbat for a ton ? 
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5. If there are 1999 inbabitanls in a town, and tile &miie« 
average 8 persons apiece, how many families in that town ? 

6. How many yards of cloth can he houg^t fcNr 1155 dol- 
lars, at 7 dollars a yard ? 

7. Find a number, which, multiplied by 9, will produce 
63234. 

8. What number, multijdied by 8, will produce 2464 ? 

9. What number, divided by 9, will give 72 for a quotient ? 

10. If 7 be a divisor, and 42014 a dividend, what is the 
quotient ? 

11. How many times is 5 contained in 1204500890 ? 

12. How many times does 540010 contain 5 ? 

13. *How many times 8 are th^e in 25648 ? 

14. Divide 4004 by 4. 

15. Divide 16800 by 8. 

16. Divide 36900 by 3. 

17. Divide 1800108 by 9. 
la Divide 105105 b3r 7. 

19. If 1836 be a dividend, and 9 the divisor, what is die 
quotient ? 

20. If 1728 be divided by 9, vrhaX would be tl» quodent ? 

21. If 72 be a dividend., and 9 the quotient, what is the 
divisor ? 

22. If 63 be a dividend, and 7 the quotient, what is the^ 
divisor ? 

79, Model of a Recitation. 

1. How many days in 1728 hours ? 

Since in one day there are 24 hours, there must be as 
many days as there are times 24 hours in 1728 hours. 

24 is contained in 172 tens 7 tens 

24) 1728 (72 days. times ; 70 times 24 make 168 tesii 

168 which, subtracted from 172 tens, leave 

4 tens, to which bring down the 8 

^ units, making 48 units, in which 24 

48 is contained 2 times ; 2 times 24 

— make 48, which subtracted from 48, 

nothing remains. Hence, as there 

are 72 times 24 hours, 72 days is the answer required. 

2. How many times is 64237 contained in 436940074 ? 
The many %urea in th& divisor, present a difficulty in 

ascertaining any quotient figure. The best way is to 



y Google 



siraioff. SB 

btm many times the li^iiest fig^ure only, of the dhisor, is 
contained in the highest one, or two, figures of the dividend ; 
this quotient figure will either he right, or one or two too 
large ; for the greater certainty, however, hefore multipljring 
the whole divisor by it, multiply mentally only one or two of 
the highest figures of the divisor, and compare the product 
with the highest figures of the dividend from which this part 
of the product is to he subtracted ; if the appearance is satis- 
fkctory, proceed with this quotient figure, oAerwise take a 
smaller figure, and proceed. 

If at any time a product prove too large to be subtracted, 
the last quotient figure is too large"; or, if a remainder be 
larger than the divisor, the last quotient figure is too ^mall. 
In either case', erase it, and try another figure. 

6 is contained 7 times in 

642^)486940074(0602 times. ^, but 7 times 64 is 

385422 ^eater than 436 ; there- 

rore, 7 is too large for the 

^15180 first quotient figure ; write 

513896 6 in the quotient, and 

■' subtract 6 thousand times 

12S474 the divisor, that is, 6 times 

128474 the divisor from the thou- 

— sands, and to the remain- 

der bring down the next 
figure of the dividend ; 6 is contained 8 times in 51, and 8 
times 64 being less than 515, subtract 8 hundred times the 
divisor," that is, 8 times the divisor from these hundreds, and 
to the remainder bring down the next figure ; this number 
being smaller than the divisor, there can be no tens in the 
quotient ; therefore, write a cipher in the tens* place, (TTj) 
sudd bring down the next figure ; 6 is contained ia 12 twice ; 
subtract 2 times the divisor, and nothing remains. Hence, 
6802 times, is the answer required. 

SO* General Exercises in Division. 

In like manner J solve and exj^ain tkefoUowing problems. 

1. How many days' in 360 hours ? 

2. If a man travel 45 miles a day, in how many days will 
he travel 1125 miles? 

3. A butcher gave 875 dollars for 35 cows. Wl»t was the 
cost of each cow? 



y Google 



4. Ifafidd of34 teres proiaeel«Wkabeb<^com,lKnr 
much would that be per acre I 

. 6. Suppose an acre of land to produce 38 busl^ls of oom, 
how many acres must be cultivated to produce 4902 busbek I 

6. How many horses, at 75 dollars apiece, can be bought 
for 1125 dollars? . 

7. A school-district paid a teacher 144 dollars fwt teackiaf , 
at 96 ddlars a month. How long was the schocd k^? 

8. If a man's income be 1095 dollars Ua 365 days, how 
much is that per day ? 

9. How many hogdieads, of 63 gallons each, can be filled 
from 8379 gallons ? . 

10. How many years in 8395 days, if 365 days be called 
a year ? 

11. If 1512 dollars be divided among some brothers, so 
that each may receive 252 dollars, how many are the iHTothers ? 

12. How many bank shares can be purchased with 2912 
dollars, at 112 dollars each ? 

13. flow many acres of land will yield 6996 bushels of 
potatoes, if 212 Inishels* grow on one acre ? 

14. How man^ bands must a man have to fill &om 125440 
pounds of flour, if each barrel hold 196 pounds ? 

15. A man put 17484 pounds of tea into 186 chests. How 
much in each chest ? 

16. How many times can 48 be subtracted from 5040 ? 

17. How many times is 75 contained in 23025 ? 

18. How many times 25 is equal to 23025 ? 

19. How many times does 105735 contain 105 ? 

20. How many times does 105735 contain 1007 ? 

21. Divide 144144 into 144 equal parts; what is each 
part? 

22. Divide 172800 nuts among some boys, giving them 
1440 nuts apiece. How many boys can you supply with 
them? 

23. What number, multiplied by 754, will pixKiuce 18850 ? 

24. The product of two factors is 612060. If one iactor 
is 303, what is the other factor ? ' 

25. Divide a city of 78612 inhabitants into 12 equal wards. 
How many inhabitants in each ward ? 

26. How many equal parts can be made of 1048576, if 
1024 be one d" the parts ? 

27. How many tknes 4096 is equal to 2^ei44? 
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28. If 2048 be on* of ft c«teb noiber of eqod pnrtf of 
131072, how many aie the parts ? 

81 • Qesebil Exercises in the Fvkbamshtaj* FmaHxnaM 

or ARTTHlfSTIC. 

1. There are two numbers, of which the sfreater is 27 
tines the less, and the less is contained 9 times In 27. What 
are the numbers ? 

2. A was b<mi when B was 26 years old. How old will 
A be when Bis 45? 

3. If the sum of 3 numbers be fiOO, the difference between 
the least and the greatest be 174, and the difference between 
the middle numwr and the sum of die 3 numbers be 350, 
what are the nun^ra ? 

4. A man bought 5 irieces of cloth at 44 dollars each, 974 
paaxa of riioes at 2 Mtars a pair, 600 pieces of calico at 6 
dollars each, and sold the whole for 6000 dollars. How 
much did he gain, or lose ? 

5. A man exchanged 6 cows at 15 dollars each, a yoke of 
oxen at 67 dollars, for a horse at 50 dollars, and a chaise. 
imiat did the chaise cost ? 

6. A boy bought some apples, and, after giving away 10, 
aad buying 34 more, he dmded half tjf what he then had 
among 4 companions, giving them' 8 apiece. How many 
apples did he Imv ftl first ? 

7. What k meA nun^r, to \diich, if 4 be added, fVom 
which 7 be subtmcted, the remamder multiplied by 8, and 
the product divided by 3, the quotient will be 64 ? 

8. A man bou^ a fiurm at 25 dollarsi an acre, and sold 
half of it, at the same mte, for 1850 dollars. How many 
a<»es did he buy ? 

9. Five men and three boys were paid a sum of money, so 
hune that each man had 43 dollars, and each boy 25 doUars. 
What Was the whole sum ? 

10. If a trader gain 160 dollars on 544 barrels of flour,- 
that cost him 6 dollars a bairel, beiMes 25^ dollars that be 
paid for storage ; what would be leeeive f(»r Uie flour? 

11. Suppose 5 bushels of wheat make a barrel of flour, 
how manybarreis can be made from ^e wheat raised on 75 
acres, at 29 bushels per acre ? 

2SL &w^naiiy times 5 in 75 t)flMi 29 ? 
13. A fiffinerexcbmges 44 aciee of knd, worth 36 dollars 
6 
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an aore, for 66 mens of land ia aiMither phce. Wliat doas 
his Ifuid coat him per acre ? 

14. A man who owned 620 acres, bought 375 acres more, 
and, reserving 66 a^res for himself, divided the remainder 
into 8 equal farms, and sold them for 2500 ddlars apiece. 
How much did he get per acre for his land ? 

15. If a man's income be 1349 dollars a Tear,-and hia eai- 
penses 20 dollars a week, how much would he save in a 
year? 

16. A merchant's business brought him, in a year, 2500 
dollars ; but lus expenses wore 1772 dollars. How much 
did he save per we^ ? 

17. If I buy 245 hogsheads of molasses, at 18 dollars each, 
how much do I gain, or lo3e, in selling it for 4000 dcrfkra ? 

18. If a man's expenses be 2 dollars a day, and his iac<»ne 
17 dollars a week, Iu)W many weeks will it take him to save 
156doUars? 

19. If a lot of land be divided into 8 fiucms, each of 150 
acres, and the farms be soU for 3000 dollars apiece, what 
would one acre cost ? 

20. A gentleman bought 2 pieces of land, one contained 
66 acres, the other 163 acres. If he shooM seU 47 acres, at 
25 dollars an acre, how much would the rest of the land be 
worth at the same rate ? 

21. A merchant bought a cask of moksaes ccmtaining 119 
gallons, and sold to <me man 10 gallons, to amrther 9 gulons, 
to another 25 gallons. How nrach is the remainder wordi, 
at 40 cents a gallon ? 

22. What is the diflference between 17 times 105 and 3417 
divided by 17 ? 

23. What is the diflference between 20 times 210 and 7 
times 2500 divided by 175 ? 

24. If I purchase 1200 pounds of Imtter for 15600 cents, 
how must I sell it per pound to gain 2400 cents ? 

25. If I buy 375 poundsof pork at 7 cents a pound, and 
sell it for 3000 cents, how miv^h do I gain on a pound ? 

26. How many quintals of fish, at 2 dollars each, will pay 
for. ^00 hogsheads of salt* at 5 dollars a hogshead ? 

27. How much fiour, at 7 dolkxa a barrel, will pay for 224 
cords of wood, at 8 dollars a cord ? 

S8. How many (kye maat ^ bothers woric to receive 2475 
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DlVIUOIf. -M 

cents, if one earn 42 cents a day, the Mcottd 98 eanliy wmi 
the youngest 25 cents ? 

29. If a man earn 6 dollars a week, and his two boys earn 
3 dollars apiece a week, how many weeks will it take them 
all to earn 6S4 dollars ? 

30. If a hogshead hold 262 quarts, and two bo3r8 worit 
together to fiU it with water, one haying a pail which holds 
12 qnarts, the other haVii^ a pail which holds 9 quartis, how 
many times must they empty their pails to fill the noffi^ead I 

31. If a full hog^ead should begin to leak in 3 places, at 
once, from one hole 4 quarts a day, from another 2 quarts a 
day, and from the other 1 quart a day, how many days before 
the hogshead would be emptied ? 

S2. A man bought some shee^ and calves, and of each an 
equal number, for 165 dollars, giving for the sheep 7 dollars 
apiece, and for the calves 4 dolburs apiece. How many were 
there of each sort ? 

33. How many coats, pantaloons and vests, of each an 
equal number, can be made from 405 yards, if it take 6 yards 
for a poat, 3 yards for a pair of pantiuoons, and 1 yard for a 
vest? 

34 If 9000 men march in a column of 750 deep, how 
many march abreast I 

35. A man left his estate, valued at 8956 dollars, to his 
wifs and daughters, giving his wife 4688 dollars, and his 
daughters 1067 dolkurs apiece. How nmny daughters had he ? 

36. The fiictors of a certain number are the diflference be« 
tween 1632 and 1700, and between 94 and 5 dozei^. What 
is diat numbet ? 

37. Paid 57600 cents ^r egg^, at 12 cents a dozen. How 
m^ay eggs did I buy ? 

38. A boy bought a sled for 96 cents, exchanged it for 8 
quarts of nuts, s<Hd half of his nuts at 12 cents a quart, and 
gave the rest of his nuts for a penknife, which he sold for 34 
cents. How much did he gain, cnr lose ? 

39. Three n^n owned farms situated together ; the first had 
^ acres, tibe second had 20 acres more than the first, and 
the third had as many acres as both the first and second; the 
three farms were worth 7400 dollars. What is that per acre ? 

^. K a man owe 728 dolkrs to Mr. Saveall, and works 
fot him to pay the debt; how many years, of 52 weeks. eadw 
will it tak<» hun, if he pay c«ly one dollar a week ? 
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41. If a num eiuFn 40 doQars « mondi, imd spend 13 dol- 
lars of it each month, how long will it udce him to pay for 
a h^use worth 1620 dollars ? 

4^. A fanner sold some pork at 17 dollars a barrel to the 
amount of 510 dollars, and some at 19 dollars a barrel to the 
an^unt of 380 dollars, how many barrels did he sell ? 

43. A drover exchanged 42 horses worth 72 dollars 
apiece, for cows worth 36 dollars ^iece, and for his i^ows he 
received 36 yoke of oxen, which he sold so as to gain 144 
dollars, how much did he get for each yoke of oxen ? 

44. Howmuch is 72x244-36 + 84x7^12— 11? 

45. Let 27 be a divisor, and 567 a dividend, what will be 
the quotient ? 

46. Suppose 25 is a quotient, and 25 a divisor of the same 
dividend, wnat is that dividend ? 

47. Of what dividend is 15 both divisor and quotient ? 



VI. FRACTIONS. 

S9« Obichv of Fractions, and BIanmsb of Wbitimo thex. 

1. At 5 cents a quart for nuts, how many quarts can you 
buy for38<^nt8? 

Since 1 quart costs 5 cents, you can b«y at man3^qlttrts as 

diere are times 5 cents in 38 cents. 

5 is contained 7 times in 35, which being subtracted from 

38, there remain 3 onits, whidi are 

5 )3S( 7f quarts. not sufficient to contain the whoie oi 

35 5, bat if fi be divided inta 5 equal 

— parts, each port is exacdy a unit ; 
3 / therefore, your remainder being 3 
9 units, will contain exactly 3 of the 

— parts of 5, which being subtracted, 
nothing remains. In the quotient 

write 7 to express &e nunAer of wkoie 5s ; after it near the 
top write a small 3 to express the rmimber cfparts^ and und^ 
the 3, separated by a line, write a snudl 5, to express the 
dz€ of these parts^ which it will do Ir^ showing how fnanf 
tuck parts make a unit, or a whole, of which these are parts. 
Hence, as 38 c(mtains 7 tio^s 5 and 3 such parts of a 5 that 
6 of these parts would mak* a whole 5, you can boy 7 whoit 
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quarts and 3 such jMrte of a qaait Aat 6 of than would 
make a whole quart 

Another B^xpUmation. 

35 cents will bay 7 quarts, and you have 3 cents remain- 
ing, which are not sufficient to buy a 
5)38 whole quart; but if a whole quart be 

divided into 5 equal parts, each part will 

7f quarts. be worth exactly one cent; and as you 

have 3 cents remaining, you can buy 3 of 
V these parts. 

Hence, widi your 38 cents,vou can buy 7 whaU quarts 
and 3 such parts of a quart that 5 of them would n^ake a 
whole quart. 

After the 7 (whole quarts) near the top, write a siiiall 3 
to express the number of parts ^ and under the 3 separated 
by^a line, write a small 5 to express the size of these parts^ 
which it will do by showing haw many svxK parts make a 
unitj or whole quart. 

2. If 25 ap]^es be given to 7 boys, what would be the 
share of each boy ? 

Since giving one apple to each boy takes 7 apples, the 
dhare of each boy would be as many apples as there are 
times 7 apples in 25 apples. 

7 is contained 3 times in 21, which being subtracted from 

V 25, there remain 4 units, which are 

7 )!^( 3f apples. not sufficient to contain the whole of 

21 7 ; but if 7 be divided into 7 equal 

— parts, each part will be exactly a 
4 unit; therefore the remainder, being 
4 4 units, will contain exactly 4 of 

— these parts of 7, which being sub- 
tracted, nothing remains. In the 

quotient write 3 to express the number of whole 79j after it 
near the top write a small 4 to express the number of parts, and 
under the 4, separated by a line, write a small 7 to express the 
size of these parts, which it will do by showing how rhany 
such parts make a unit, or a whole 7. 

Hence, as 25 contains 3 times 7 and 4 such parts of a 7 
jhat 7 of them would make a whole 7, the share of each boy 
would be 3 whole apples and 4 such parts of an apple that 7 
tS tbem would make a ipdide wppLe. 

6* 
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21 apples will afford 3 to each boy ; but the 4 remaining 

apples will not allbrd the boys a whole 

7 ) 25 apple apiece. If, however, each of these 

4 apples be cut into 7 equal parts, they 

3f apices. would make 28 parts, or exactly 4 parts 
for each boy. 
Hence, the share of each boy would be 3 whcie apples, 
and 4 such parts of an apple that 7 of them would make a 
whole apple. 

This answer may be expressed as before diMcted. 

83« DEFiNrnoM of Terms. 

A fraction is the expression of one, or more of the equal 
parts cfa urdt. 

A fraction is composed of two numbers, called die terms of 
the fraction. 

The terms of a fraction are written one below the other, 
separated by a line. 

The upper term — called the nwmerator — ^ows how 
many parts the fraction expresses. 

The lower term — called the denominator — shows the 
size of the parts expressed by the fraction, by showing how 
many such parts make the unit of which me fraction ex- 
presses one or more parts. 

84. Manner of Reading Fractions and Mixed Nttmbers. 

Parts take different names, according to their Wzb, or the 
number of them that it takes to make a unit. Thus, the 
fractions f , f , ^, j§^, &c., are r^d, two thirds, 2 fifths, two 
tenths, 2 hundredths, &c. 

A fraction may be considered and read in four different 
ways ; for instance, f may be considered { of 1, or { ^3, or 
3 divided by 4^ or 3 such parts that 4 like them would make 
a unit. 

A number which is composed of both an integrsd and 
frractional number, is called a ndxed number. The answers to 
the above probl^ns (89) 7f , 3^, are mixed, numbers, wfaidL 
are read thus, seven and tbroe fifths, diree and four setenths. 

Integer is a term applied to a nttmb^ which eqwesses oBly 
wkoie units. 
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8S. ElB&cidfis IN OtffflNATmo AND Wmmio FiueTioifg, 



Solve and explain the JoSowmg prMemt on the Uft, Uke 
the firsts and thofs on the rights like the eecond of the mhote 
examples (89*) 



I. If 1 lead pencil cost 3 
cents, how many can you boy 
for 8 cents ? 

3. If 4 cents buy an orange, 
bow many can be bought ror 
25 cents ? 

5. If the stage fare be 6 
cents a mile, how far can you 
Tide for 41 cents ? 

7. How many slates at 8 
cents apiece, can be bought for 
93 cents ? 

9. How many writing books 
at 10 cents apiece can be 
bought for 125 cents ? 

I I. How many shad at 15 
cents apiece, can be bought 
for 218 cents ? 

13. At 22 cents for an 
inkstand, how many may be 
bought for 93 cents ? 

15. At 29 dollars a head, 
how many cows maybe bought 
for 350 dollars ? 

17. How many acres of land 
at 37 dollars an acre, will 5Q§5 
dollars buy ? 

19. If 320 rods make a 
mile, .how many miles in 
46100 rods ? 

21. If a ^ip sail 125 miles 
per day, ,hpw long would it 
take her to sail round the 
world, it being 24911 miles ? 



2. If you divide 11 lead 
pencils among 3 bo3r8, how 
many will each boy have ? 

4.. How many cents does 1 
lemon i;ost, when you give 22 
cents for 5 lemons I 

6. How much does a man 
earn a week, who receives 65 
dollars for 7 weeks ? 

8. If 9 men do a job 
together, and Deceive 220 dol- 
lars, what is the share of each? 

10. What does a nngle 
knife cost, at 295 cents a 
dozen? 

12. What is Ae price of a 
barrel of flour, when 18 bairels 
cost 150 dollars ? 

14. If 25 apxrie trees yield 
183 bushels of sq)ples, how 
much does each tree yield ? 

16. If in 32 equal loads of 
potatoes 729 bushels were carf 
ried to market, how many 
bushels in each load ? 

15. If 1760 yards make 320 
rods, how many yards make 
Irod? 

20. If 1749 feet make 106 
rods, how many feet in one 
rod? 

22. If a ship sail 132 miles 
a day, in how many days will 
she sail from Boston to Liver- 
pool, it beinjT 3000 miles ? 
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24. Whatwooldbethei 
of 1 hogshead of moksses. If 
75 hogsheads cost 2200 dol- 
lars? 

26. How many bushels oi 
wheat does a iaimer raise 
on an acre, who raises 2400 
bushels on 99 acres ? 

28. K a man receive 790 
dollars a year, how much is 
that a week ? 

30. How many miles pet 
hour does an engine moTe* 
which goes 2600 miles in a 
week? 

32. Divide 4657 into 25 
equal parts. 

34. Divide 100000000 by 
1247a 



33. If 63 galkmt (tf water 
in one hour run into a cistern 
containing 432 gallons, in what 
time will it be filled ? 

25. How many boxes would 
be required to contain 32844 
oranges, if each box contain 
exactly 100 oranges ? 

27. How many days, at 175 
cents a day, must a man work 
to earn ^^iOO cents ? 

29. At 365 days a year, 
how many years old is a boy 
who has Uved 3999 dap ? 

31. How many times 199 
in 2569? 

33. Divide 2864 by 14. 

86* Obsbbvation. 

Observe, (93«) that when a number is to he divided which 
is smaller than tne divisor ^ the qmtient vnU be afractiont of 
which the dividend wiU he the numerator and the divisor wtU 
he the dervominaXor, 

Hence, division may be expressed in a fractional firm^ 
whether the dividend be larger or smaller than the divisor, 
and the value of the expression tviU be the true qwftient. 

87« Model of a REcrrATioN. 

1. If a pie be cut into 8 equal parts, what fractions would 
express one, three, five, and eight of the parts? 

When 8 equal parts make a unit, any number of these 
parts are so many eighths ; (84) therefore, one part is ^ 
(one eighth,) three parts are | (three eighths,) 5 parts are 
f (five eighths,) and eight parts are f (eight eighths,) or the 
whole pie. 

2. What fractions of a foot will express 5, 7, and 11 
inches ? 

When a unit is divided into 12 equal parts, any number 
of the parts are so many twelfths, (S4:y\ therefore, 5 inchet 
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JVK -A ^ ^ ^^^ "^ mdies are ^ of a fixH, and 11 iocliea 
aie \i of afoot 

a Whatpartsof 15aie8,14,aiid 19? 

Since it mes 15 units to make the whole of 15, any mnn- 
ber of units are so many fifteenths of 15; therefore, o is ^^ 
of 15, 14 is ^ of 15, and 19 is it of 15. 

88« ExBBcisBs m Ezpressing Divisioif. 

InUiefmMmer, scive and explain the foOounnf 

1. If a pie be cut into 6 eoual pieces, what nactions will 
express one, two, and five of tne pieces ? 

2. Two boys divided an orange equally between them* 
selves, what fraction will express each one's part ? ' 

3. If an acre of land be divided into 4 equal house-lots, 
what fractions would express one, three, and tour of the lots f 

4. K a piece of cloth be sufficient for 7 coats, what parts 
of the piece of cloth would be fiufilcient for 1, 3, 5, and 6 coats ? 

5. If you divide a barrel of flour equally among 9 men, 
what part of a barrel would each receive ? 

6. If IS dollars be paid for a ton of hay, what parts of a 
ton may be bought for 5, 7, 11, and 17 dollars ? 

7. At 27 dollars a hogshead for molasses, what parts of a 
hogshead may be bought for 10, 14, 19, and 25 dollars? 

8. At one hundred dollars a share in a bank, what parts 
of a share may be bought for 16, 29, 67, 89, and 93 dollars. 

9. At 75 cents a bushel for com, what parts of a bushel 
may be bought for 12, 24, 36, and ^ cents ? 

10. What fractions of a dealer will ex{Mress 7, 23, 37, 47, 
,67, and 97 cents? 

11. What fractions of June will express 11, 17, and 29 
days? 

12. What parts of July are 16, 21, and 27 days ? 

13. What parts of an hour are 13, 43, and 59 minutes ? 

14. What parts of a day are 1, 7, 19, and 23 hours ? 

15. 11, 21, 87, 123, and 219 rods are what parts of a 
mile? 

16. What part of 5 dollars are 3 dollars ? 

17. What parts of 25 cents are 3, 7, 14, and 21 cents ? 

18. What parts of 63 gallons are 16, 31, and 44 gal- 
lons? 
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19. WhatparUof 965day8are31,6Q, 124,243,and316 
days? 

20. 15 weeks are what part of 52 weeks ? 

21. What fractions of a bushel will express 11, 15, 25 
and 32 quarts? ^ 

22. What part of 8 is 5? 

23. What parts of 11 are 2, 9, 12, 14, and 21 ? 

24. What parts of 33 are 5, 7, 16, 25, and 32 ? 
' 25. How many times is 15 contained in 34 ? 

26. How many times, or, (more properly,) what part (^ m 
time, is 15 contained in 8 ? 

27. What part of a time is 24 contained in 7 ? 

28. What part of 16 is contained in 11 ? 

29. What part of 12 does 5 contain ? 

30. Divide 21 by 25; what is the quotient? 

31. If 17 be a dividend, and 25 the divisor, what must be 
the quotient ? 

32. If 4 apples be divided among 5 boys, what part of an 
apple is each boy's share ? 

23. If 3 men divide a barrel of apples equally among 
themselves, what fractions will express the shares of 1, 2, 
and 3 men ? 

34. If 15 bushels of potatoes coist 7 dollars, what part of a 
dollar would 1 bushel cost? 

35. If 2 bushels of wheat sow 3 acres, what part of a 
bushel would sow 1 acre ? 

36. If a cord of wood last 7 weeks, what part of a coid 
would la^t 1 week ? 

37. Divide 16 by 17 ; what is the Quotient? 

38. If 2 be a dividend, and 21 the divisor, what most be 
the quotient ? 

39. Divide 17 by 123. 

40. Divide 84 by 1725. 

41. Divide 1728 by 1837. 

42. Express the division of 37 by 25. 

43. Express the division of 25 by 36. 

44. Express the division of 81 by 75. 

45. Express the division of 16 by 9. 

46. Divide 7 by 11. 

88* Model of a REcrrATioN. 

1. If a man receive 125 dollars for ^ of his annual salaiy, 
wkat 18 his salary ? 
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Since | of anythbg make the whoU of that thiii||^, (M|) 
if 4- of his salary islSo dollars, 4, or die "vrfiole of his salaryy 
wiH be 4 times 125 didlars, equal to 500 dollars, which is die 
answer required. 

2. 18 is ^ of what number ? 

Since f o( any number make the whole of that number, 
if one eighth of some number is 18, the whole of that num* 
ber will be 8 times 18, equal to 144, which is the answer 
required. 

#•« ExEBois£s m Finding thb Whole of a QuAHTmr 

FEOM A SINGLB PaKT OF IT. 

In like Tnartnerf solve and explain the following 

1. If ^ of a bushel of com cost 42 cents, wh 
bushel? 

2. 42 is ^ of what number ? 

3. If ^ of an acre produce 23 budiels of com, how many 
bushels would 1 acre of land }ffoduce ? 

4. 23 is ^ of what number ? 

5. If ^ of the annual rent of a house be 7£ cMlart, ham 
much is that for a year ? 

6. 75 is ^ of wnat number? 

7. 25 is \ of what number ? 

8. 33 is j^ of what number ? 

9. 16 is I of what number ? 

10. If I of a mile is 40 rods, how many rods in a mile ? 

11. If I of a hogshead be 7 gallons, how many gallons in 
that hogshead ? 

12. If ^ of an acre is 4 square rods, how many square 
rods in an acre ? 

13. If 60 minutes be 3^ of a day, how many minutes in a 
day? 

14. If 1 day be -^ of a year, how many days in a year ? 

15. At 35 dollars for working ^oi 9, year, how much is 
that fcNT a year ? 

16. If 25 cents make ^ of a dollar, how many cents in a 
dollar? 

17. 62 is ^ of what number? 

18. 18 is ^ of what number ? 

19. John, being 12 years old, was only f as cdd «i hk 
(pattdfiuh^. Howold was J<4m'f fr^Ubtber? 
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01* Model of a Recitation. 

1. John haring 100 cento, ^mid away ^ of them (at a pen- 
knife. How many cents did nis penknife cost ? 

Since it takes four is of any thing, or number, to make 
the fffMe of it, (89,) if 100 be divided by 4, the quotient 
wiU be 4 of 100 cents, equal to 25 cents, which is the answer 
required. 

2. What is ^ of 144? 

Since it takes | of 144 to make the whole of it, divide 144 
by 8, and the quotient will be ^ of 144, equal to 18, which is 
the answer required. 

9SL Obsekvation. 

Observe, that, the dividend being the prodttctaf the divisor 
and quotient, (74^) the divisor shows haw mamy equal parttf 
siuk at tke quoHenii (M^) will make the dividmd. 

Therefore, to ascertain any single part op a nxtmber, 
divide it by the number which shows haw many such parts 
make the integer, or given number. 

98« Exercises in Finding a sskblb Part op a Quan- 
tity PROM THE Whole op it. 

In like manner, solve and explain the foUomng problems. 

1. If i of 100 cents be paid for a penknife, how many 
cents would the penknife cost ? 

2. How many cents in ^ of a dollar ? 

3. How many cents in ^ of a dollar ? — in ^ of a dollar I — 
in ^ of a dollar ? — in t\j of a dollar ? — in ^ of a doUar ? — 
in j^ of a dollar t 

4. If a ton of hay cost 21 dollars, what would | of a ton 
cost? 

5. WhatiB^ofeS?— of72?^of81?— of90?— ofW? 
—of 108? 

6. What is -^ of each of the following numbers : 11, 22, 
3S,44,55, 99, andl32? 

7. If a man, owning 279 acres of land, sell ^ of it ; how 
many acres would he sell ? 

8.' If 160 square rods make an acre, how many rods in ^ 
ofanaere? 

9. If 320 locb £Uiki « mik in cfatance, how man^rodi'^' 
in ^ of a mile. 
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10. A fiirlong being | of a mile* Jiow many todt in a An^ 
long? 

11. In a day there are 1440 minutes. How many minntet ^ 
in ^ of a day, or in one hour ? 

i2. InV pound there are 960 farthings. How many fiu^ 
things in a shilling, which is ^ of a pound ? 

13. If a slaughtered ox weigh 896 pounds, what would be 
the weight of each quarter, the quarters being equal ? 

14 A man hired a farm ** at the halves," and raised 624 
bushels of potatoes, 150 bushels of rye, 64 bushels of wheat, 
75 bushels of oats, 12 bushels of white beans, 50 bushels of 
turnips, 25 bush, of com, 45 bush, of winter apples, and 40 
bushels of sauce apples. How many busheb in nis share of 
this produce ? 

15. If you could buy 480 apples for a dollar, how many 
comld you buy up for j^ of a dollar ? — for ^ of a dollar ? — for 
^ of a dollar ? — for i^ of a dollar ? . 

16. If a man's salary be 800 dollars a year, how much is 
that for 4 of a year ? — for 1 of a year ? — for -^ of a year I 

1 7. If 32 quarts of nuts be divided equally among 4 hoyt^ 
what part, ana how much of them, is each boy's share ? 

18. Divide 64 by 16 ; what part of 64 is the quotient ? 

19. If you divide any number by 4, what part of that 
number will be the quotient? 

20. What is i of 1000 dollars? 

94L EXEICISES IN THE DlFF^BBNT MoDES OF GoNSIDBaiNO 

AND Reading Fractions. 

4 of I is J, and J of 3 is three times as much, or j rf 1 ; 

iof 5 is J of 1; 4 of 13 is Jj* of 1 ; i of 3 is { of 1; f of 
is f of 1. 

1. How many ninths of 1 is ^ of 7 ? 

2. I of 10 is how many thirds of 1 ? 

3. i of 11 is what part of 1 ? 

4. What part of 1 is tV of 25 ? 

5. Read the following fractions in the four different modes 
described (d4). 

f » A. A. f ih f», ¥. A» A» V» «» ih «» V» *t. f 
Hit t> t» f » Ar» A» V"- 

6. Which of these fractions expresses the greatest oomber 
of parts? 

7 
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7. Which expresses the largest parts ? 

8. Which expresses the smallest parts ? 

9. Which expresses the smallest number of parts ? 

10. Which express the same number of parts ? 

11. Which express parts of the same size ? 

12. Which express just parts enough to make a unit? 

13. Which express parts enough to make more than one 
unit ? 

14. Considering both the number and size of the parts, 
which is the largest fraction ? 

15. Which is the smallest fraction ? 

16. Why, of two fractions having equal denominators, is 
that greatest which has the greatest numerator ? 

17. Why, of two fractions having equal numerators, is 
that greatest which has the smallest denominator ? 

18. What effect is produced upon the value of a fracti<Ni 
by diminishing its numerator ? / 

19. What effect is produced upon the value of a fraction 
by increasing its denominator ? 

99* Expression, Definition, and Reditction of an Im- 
proper Fraction. 

As there is no limit to the number of parts that may be 
expressed by a fraction, (8S5) it is often convenient to ex- 
press in one fraction, more parts than there are of that size, 
in one tmit. 

But a fraction whose value is equal tOy or greater than its 
unity is called an improper fraction ; and a fraction whose 
value is less than its unity is called a proper fraction. 

The value of a fraction being the quotient resulting from 
the division of its numerator by its denominator, (86j) an 
improper fraction may be reduced (908) to its equal inte- 
gral, or mixed number, by performing the division, which is 
only expressed by the fraction* 

96. Model of a Recitation. 

1. A toll-gatherer took in one week ^^ of a dollar, (four- 
pence-half-pennies ; ) how many dollars would they make ? 

Since there were 165 such parts of a dollar, that every 16 
of them would make a dollar, ( 885) they would make as 
many dollars as there are times 16 in 165. Thus : 
V(i^=« 10^ dollars, which is the answer required. 
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97* Exercises in the Reduction of Impropee Fsaotions. 

In Uke manner, solve and explain thefoSowing problems. 

1. At a certain contribution, y of a dollar (ninepences) 
were taken ; how many dollars were taken ? 

2. A merchant sold calico for ^ of a dollar a yard, till he 
received -^^ of a dollar ; how many dollars did he receive ? 

3. At a large party, -S^ of a pie were eaten, how many 
whole pies were eaten ? 

4. In -^^ of a bushel how many bushels ? 

5. In ^V of a pound how many pounds ? 

6. In i^ of a shilling how many shillings ? 

7. In ^if- of a guinea how many guineas ? 

8. In ^ii^ of a day how many days ? 

9. In ^1^^ of an hour how many hours ? 

10. In ^11 1^ of a year how many years ? 

11. Reduce J^ to units. . 

12. Reduce ^^i- to an integral number. 

13. Reduce -^^ to a mixed number. 
. 14. Reduce ^^ to a mixed number. 

15. Reduce ^{^ to an integral, or mixed number. 

16. Change ^^^ to an integral, or mixed number. 

17. Change ||| to an integral, or mixed number. 

18. Reduce ^H^ to an integral, or mixed number. 

19. How many units in ^ ^^^ ? 

20. What mixed number is equal to fjf ? 

21. What is the value of JJf in a mixed number ? 

98« Model of a Recitation. 

1. Reduce 5^ to an improper fraction, that is, to six* 
teenths. 

Since there are 16 sixteenths' in one unit, there will be 16 
times as many sixteenths as units in any number. 

16 dmes 5 are 80 sixteenths, and the other 3 sixteenths 

CO 8 3 are ff, which is the answer re- 

^6 '«' quired. 

Exercises in Reducing Integral and Mixed Num- 
bers TO Fractions. 

In like mantver, solve and explain the following proMems, 

1. Reduce 7 to sixteenths. 

2. Reduce 25f to an impropev fraction. 



y Google 



W ABITHMBTIC. 

3. Change ]2| to an imptoper fraction. 

4 What fraction is equal to 3^^ ? 

5. What is lOf equal to in a fractional fom? 

6. 13| are how many ninths ? 

7. How many eighths of oTie dollar are 9 whole doUarv ? 

8. How many Js of a yard are 32 yards ? 

9. 16J^ days are how many ^s of a day ? 

10. 8^ pounds are how many ^s of a pound ? 

11. 17U hours are equal to how many ^^^s of an hoar? 

12. 64| hogsheads are equal to how many ^a of a 
hogshead ? 

13. How many t^^s of a year are equal to 10 yean ? 
14 Reduce 4^7-^ to an improper fraction. 

15. Reduce lO^f^ to an improper fraction. 

16. Reduce 25^^ to an improper fraction. 

17. What fraction is equal to 50^ ? 

18. Change 20 to sevenths. 

19. Reduce 36 to twelfths. 

20. Reduce 15 to fifths ; also to sixths. 

21. Change 4 to halves, to thirds, to foiurths, to fifths, and 
to sixths. 

22. Reduce 16 to halves, to thirds, to Wraiths, and to fifiiis. 

23. Reduce 1 to halves, to fifteentlui, and to serefi^-fifths. 
24 Reduce 1 to halves, thirds, fourths, fifths, sixlinst and 

to sevenths. 

100. Model of a Recitation. 

1. A man bought 25 yards of calico, at i^ of a dollar f3 
fourpence-half-pennies) a yard; how many dollars did his 
calico cost ? 

Since 1 yard cost ^ of a dollar, 25 yards would cost S6 

ft^=H=4« dollars. '^t^^^^Sti 

H oi 9, dollar; equal to 4|^ dollcurs, (9Sj) the answer 
required. 

101* Observation. 

Observe, (100,) that in sfULTiPLYiNa the numerator 
ONLY hy 25, retaining the same denomiTiator^ you multiplt 
THs fraction ; for thus^ youproditce 25 thus as many pabts 
( 83) of the same size. 
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103« EXB&CISES IN MULTIPLTUIO A FbACTION BT AH IN- 
TEGRAL Number. 

In like TTuvrmery solve and explain thefoUoMng proMems. 

1. How many dollars will 25 penknives come to, at | of a 
dollar apiece ? 

2. How many dollars would pay a man to work 6 days, at 
^ of a dollar per day ? 

3. How many dollars should Mr. Farmer receive for 12 
bushels of com, at { of a dollar a bushel ? 

4. At 1^ of a dollar a pound for beef, how much would 1 1 
pounds cost ? 

5. If a family consume i of a barrel of flour in a week, 
how much flour would last them a year ? 

6. If it take | of a bushel of rye to sow an acre, 15 acres 
would require how many bushels ? 

7. If a horse eat ^ of a bushel* of oats in a day, how much 
would keep him tlurough December ? 

8. If 1 bushel of apples cost ^ of a dollar, what would be 
the value of a load containing 33 bushels ? 

9. At i of a dollar a day for board, what would be the 
cost of board for 365 days ? 

10. How far can I ride in 1 hour at the rate of -^ of a 
mile per minute ? 

11. How much is 5 times ^ ? 

12. Multiply /f by 13. 

13. Multiply tJtt by 43. 
14 Multiply^V by 36. 

15. Multiply li by 3. 

16. How much is 15 times || ? 

17. Multiply 7^ by 366. 

18. How much is 3 times -j^f^ ? 

103* Model of a Recitation. 

1. At 32f dollars apiece, what would 7 cows cost? 

OQ5 Since 1 cow cost 32^ dollars, 7 cows 

«® would cost 7 times 32f . 

Seven times f are V, equal to f which 

2281 dolls write, and 4 units, which add with the 

^f" units, &c. (27) 

2. How much is 83 times 16f feet ? 

It will be most convenient, in this example, to multiply tbft 
7* 
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integral aod fractional parts separately, and add the products 
together. Thus: 

m 

48 {iSJLaerJ^ssSf^'feet. 

128 

55i 
13834 feet. 

104« EXESGISES IN. MuLTIPLTmG A MiXED NuMBBR BY 

AN Integral Number. 

In like manner y solve and explain the foUotving probiems. 

1. Ifl J yards are sufficient for one coat, how many 3rards 
will be sufficient for 10 coats ? 

2. How many feet in 25 rods, there being 16^ feet in 1 rod ? 

3. How many yards in 40 rods, there being 5^ yards in 
Irod? 

4. How many cents in 6 shillings, there being 10f cents 
in 1 shilling? 

5. How old is John, if he is 3 times as old as Charles, 
wa^ Charlfes is 3A»5 years old ? 

6. What woidd be the cost of 15 barrels of flour, at 6| 
dollars i per barrel ? 

7. If 31j> gallons make a barrel, how many gallons in 60 
barrels? 

8. What is the price of a dozen bibles at 2| dollars 
apiece ? ^ 

9. What is the cost of 10 dozen pairs of shoes at 1| 
dollars apair ? 

10. Wliat would 7 tons of Lehigh coal cost at 9| dollars 
a ton ? 

11. What would 17 grind'Stones come to at 3^^ dollare 
apiece ? 

12. Multiply 6}^ by 35. 

13. How much is 100 times 2^? 

14 What is the product of lf| multiplied by 5? 
15. How much is 16|. X 10 ? 
16- Multiply 17a83i5j»jfe by 7. 

MS* Model of a Recitation. 

1. At ^ of a dollar (3 fourpen€e*haI£>peiimes) apiece, 
>rt|i(t wewld bo the fomge of 4 letters ? 

Digitized by VjOOQ IC 



Since the postage of 1 letter is ^^ of a dollar, the postage 
of 4 lidtters would be 4 times as much. 

This product can be ascertained, either by multiplying the 
numerafyfr by 4, retaining the same deTunninatar ; ( 101^) or, 
far better, by dividing the denominator by 4, retaining the 
same numerator. 

For, hy the former process, you make the number of parts 
4 times as large, the parts retaining the same size ; and, by 
the latter process, you make the size of the parts 4 times as 
large, retaining the same number of parts. 

It is evident that, by the latter process, the parts are made 
4 times as large^ from the. fact that, it vnU take only ^ as 
many of them to make the unit as before. 

1^ of a dollar are 12 fourpence-half-pennies, and f of a 
dollar are also 12 fourpence- 

TV^=«ofadoliar. half-pennies ; for i of a dolbur 

XB TF "* «* "uuai. ^ ^^^j ^ ^ fourpence-half- 

a a «f « j^n^- pennies, and i of a dollar will 

T%^=ti of a dollar. ^ 3 ^.^^^ as mapy, or 12 four- 

pence-half-pennies. 
The two processes giving tne same result^ the latter is to 
ha adopte^ in all cases when the multiplier is a factor (9ff) 
of the denominator ; because it will give the result in lou>er 
terms^ i being in lower terms, and, consequently, a more 
simple fraction than its equal -J^. 

2. At I of a dollar a bushel, what would be the price of 8 
bushels of potatoes? 

Since the price of 1 bushel is f of a dollar, the price of 8 

bushels would be 8 times as 

f:fF= 1=3 dollars. much, which is 3 dollars, the 

answer required. 
For, by dividing the denominator by 8, the parts become 
8 times as large, and such that each one of them makes a unit. 

106* Observation. 

Observe, (lOS,) that by whatever mimher the denomina- 
TOB IS DIVIDED, retaining the same numerator ^ the fraction 
is thus multiplied by that number ; for the denominator 
shotving the number of parts that make a unit, their size is 

increased in the 'SAME RATIO ,THAT THE DENOMINATOB IS 
DIMIlnSHES. 

Observe^ alsoi that if a fraction be multiplied by its denomi' 
nator, the product vnll be the numerator. 
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107. Exercises in Multiplying a Fraction by dividino 
ITS Denominator. 

In like manner, salve and explain tkefoUomng probleins. 

1. If 1 yard of calico cost J of a dollar, what would be the 
cost of 2 yards ? What would be the cost of 4 yards ? 

2. At J of a dollar a pound, what will 2 pounds of butter 
cost ? What will 3 pounds cost ? What will 6 pounds cost ? 

3. At ^ of a dollar apiece, what would be the postage »of 2 
letters ? of 4 letters ? of 8 letters ? 

4. If 1 ninepence is ^ of a dollar, what part of a dollar is 
2 ninepences ? is 4 ninepences ? is 8 ninepences ? 

5. K 1 fourpence-half-penny is -^^ of a dollar, what part 
of a dollar is 2 fourpence-half-pennies ? is 4 fourpence-half- 
pennies ? is 8 fourpence-half-pennies ? is 16 fourpence-half- 
pennies ? 

6. If a sixpence is -j^ of a dollsur, what part of a dollar is 
2 sixpences ? is 3 sixpences ? is 4 sixpences ? is6 sixpences ? 
is 12 sixpences^? 

7. At J of a yard apiece for vests, how much satin would 
be necessary for 3 vests ? for 9 vests ? 

8. At f ^ of a mile a minute, how far would a train of cars 
run in 2 minutes? in 3 minutes? in 4 minutes? in 6 
minutes ? in 6 minutes ? in 10 minutes ? in 12 minutes ? in 
15 minutes ? in 20 minutes ? in 1 hour ? 

9. If it take 1 j-f yards of broad cloth to make a coat, how 
much would it take for 3 coats ? for 6 coats ? for 8 coats ? 
for 12 coats ? for 24 coats ? 

10. \y^hy5. 

11. lyF^-"" 

12. lyTZ J5. 

13. ly J [00. 

14. [y+ ;. 

15. Iy7 

16. ly 4 365. 

17. How much iimes 9^? 

18. How much is 327 times lO^Jf ? 

19. J^ is -J of what number ? 

20. 5f is ^ of what number ? 

21. 125^ is tV of what number ? 

22. "A^ is ,f of what number ? 

23. Multiply ^ by 5, and that product by 3 
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24 Multiply -/^hj &t and that prodoet by §. 
25. Mtdtiply V^ by 3, and that product by 5. 

108« Model of a Rbcitation. 

1. Multiply ^ by 36. 

Since 36 is not a factor of the denominator, but 9, one of 

the factors of 36^ is also a fiietor of ^e 

^^^ I s= -^s 3^. denominator, multiply first by 9, {99 j) 

by making the parts 9 times as large, 

(IO69) and then multiply that product by 4, the odier Victor 

of 36, by making 4 times as many parts, (lOl^) which will 

give 4 times 9 times, or 36 times ^, equal to ^y equal to 

3^, which is die product required. 

109* jEUsbgises in Multiplting a Fraction by thb 
Factors op thr Multiplibr. 

In Uke manner, solve and explam thefoBawing prohlemi. 

1. Multiply ^ by 18. 

2. Multiply ii by 3S. 
a Multiply jl by 48. 

4. H0W mvck is 24 times ^? ^ 

6. How much is 50 times ^ ? 
6. How mueh is 81 times If? 

11#« MopEXi op A Beoiiation. 

1. If 3 yards of calico cost ^ of a dollar, (9 fourpence- 
hdl#<f»eBiiks«) wltot would be the price of 1 vard ? 

Since 1 yard is ^ of 3 yards, the price ot 1 yard must be 

i of the price of 3 yards. 
f^ 8 == A. of a dollar. Therefore, as the price of 3 

3rards is ^ c^ a aolkr, the 
price of 1 yard will be i (03) as many sixteemths of a dollar, 
equal to ^, the answer required. 

Ill* Obskryation. 

Observe that, m dividing the numerator My by 3, retain- 
ing the same denominator, you divide the JracHon ; for thus 
you obtain ^ as rrumy parts (8S) of the same size. 

119. Model of a Recitation. 

1. At 6 dollars a barrel, liow many barrels of flour may 
be bought for 45^ dollars ? 
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Since 1 barrel costs 6 dollars, you may bay ^ (99) as 

many barrels as you have dollars ; -1- 

6 ) 45i\ of 42 is 7. Reduce the remaining 

3 to elevenths making 33, these 

7^ barrels. and the other 3 eievenms are ff , ^ 
of which are ^ of a barrel, wluch 
written with the 7 barrels make 7-^ barrels, the answer 
required. 

1 13« £xBRCisB» m Dividing a Fraction by an Intb^jiai, 
Number. 

In Wee nuinn/er^ solve artd explcan thefoBmmng probkms. 

1. If 2 bushels of potatoes cost f of a dollar, what would 
that be a bushel ? 

2. If a cow consume f of a bushel of meal in 3 days, how 
much would that be per day ? 

3. At ^ of a dolkr for 4 pounds of beef, what would be 
the cost of 1 pound ? 

4. If 4 horses consume -{f of a ton of hay in a month, 
how much would that be for 1 horse ? 

5. At |i|^ of a dollar for 7 pounds of cofbefwhat would be 
the cost of 1 pound ? 

6. If 2 yards of cloth cost 8| dollars, what would 1 ywcd 
cost at that rate? 

7. What would be 4he cost of 1 bushel of wheat, if 4 
bushels cost 32f shillings ? 

8. If I give 23f bushels of wheat for 3 sheep, how mudh 
would that be apiece ? 

9. If I give 59^ bushels of com for 7 calves, how many 
bushels would that be apiece ? 

10. If 20f dollars be paid for 15 days' work, how much 
would that be per day ? 

11. How far per hour is 88^ miles in 17 hours ? 

12. How far per day is 476| miles' travel in 8 days ? 

13. If 15 men divide among themselves 77-j^ barrels of 
apples, what would be the share of each man ? 

14. If 23 yards of cloth cost 152f dollars, what would that 
be a yard ? 

15. How much is the cost of 1 yard of cotton cloth, when 
^I'xfc dollars are given for 35 yards ? 

16. How many times is 25 ccfntained in 59f ? 

17. What is tV (»») of 148/r? 

18. Divide5f by 12? 
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19. How many tiines is 9 contaiiied.in 47^ ? 

20. Whatis^ofli? 

21. Whatis^ofSl? 

22. What is I of 18f ? 

23. Divide 4f by 5. 

24. Divide 1731^ by 12. 

25. Divide 65542^^ by 256. 

26. Divide 16388^ by 128. 

114* Model of a Recitation. 

1. If the postage of 4 letters, between the same towns, b6 
f of a dollar, how much would that be apiece ? 

Since 1 letter is | of 4 letters, the postage of 1 letter must 
be i of the postage of 4 letters. 

2^4 =-^ of a dollar. Therefore, as the postage of 
4 letters is | of a dollar, the 
postage of 1 letter would be ^ of | of a dollar. But the num' 
ber of parts not having 4 for a factor, you must perform the 
division upon the size of the parts, which you can do by 
mtdtiplying tk^ denominator hy the divisor , retaining the 
same numerator. 

It is evident that, by mtdtiplying the denominator by 4, 
the par6 are made J as large, from the fact that, it vnU take 
4 times as TnanyoftJiem to make the unit as before. It takes 
only ^fourths of a dollar (4 quarters of a dollar) to make a 
dollar; whereas it takes 4 times as many, or 16 sixteenths of a 
dollar, (16 fourpence-half- pennies,) to make a dollar. 

lltS. Observation. 

Observe^ (II45) that hy i/dhatsoever number the denomi- 
nator of a fraction be multiplied, retaining the same 
numerator, the fraction is thus divided by that number ; 
for the deruyminator shovnng the nurriber of parts that make the 
unit, (83,) their size is diminished in the same ratio that 
the denominator is increased. 

Observe, also, that the division of a fraction may be per- 
formed, either upon the number of the parts, their size remain-' 
ing the same, (IIO5) or upon the. size of the parts, their 
number remaining the same, ( 1 14 j) but, that the former pro* 
cess is to be adopted in aU cases when the divisor is a factor of 
the numeratot, because it will give the result in lower terms. 
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116« ExsRcisEs IN DnriDiNO a Fraction by Uulotlt- 
iNG ITS Denominator, 

In like manner, solve and explain thefoUmmng prMems, 

1. If 2 boys having ^ of a melon divide it equally betweea 
themselves, what wouki be the share of each ? , 

2. What is 1 of I ? 

3. Suppose I of a pie to be cut into 2 equal pieces, wliat 
part of the whole pie would each piece be? What is \ 
ofi? 

4. A boy having f^ of a dollar, gave \ of it for a pen- 
knife. What part of a dollar did his knife cost? What Is | 



of}? 
6. If: 



2 shillings are | of a- dollar, what part of a dollar is 
1 shilling? 

6. If a boy having ^ of a pie should give \ of it to bis 
sister, what part of a pie would he give away, and what part 
would he keep ? 

7. If J of a ddlar be divided equally among 3 boys, what 
part of a dollar is the share of each ? « 

8. If you should make a circle on your slate, and draw a 
line across it through the centre, how many parts would you 
make of it ? What would be the name of ea!ch part ? 

9. If from the centre of said circle you draw a line through 
the middle of one half, making two parts of that half, how 
many such parts would make tie whole cirde ? What is the 
name for such parts ? What is J of ^ ? 

10. If from the centre of said circle you draw a line 
through the middle of one fourth, making two parts of that 
fourth, how many such parts would make the whole circle ? 
What is the name for such parts? What is J of | ? 

11. What is J of i? What is J of T^^? 

12. If 3 pounds of butter cost § of a dollar, what is that a 
pound? 

13. At I cf a dollar for 4 bushels of apples, what would 
be the cost of a bushel ? 

14. At I of a dollar for 7 gallons of vinegar, what would 
be the cost of a gallon ? 

15. If 6 bushels of wheat cost 4| dollars, what would that 
be a bushel ? 

16. If 4 dollars buy 5| bushels of rye, how much would 
one dc^lar buy ? 
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-v If 4 dollars bay 3| yards of silk, how much might be 
bought for 1 dollar ? 

18. K 18 pounds of raisins cost 2f dollars, what is that a 
pound? 

19. If 16 hats cost 48| dollars, what would 1 hat cost ? 

20. What would 1 yard of broadcloth coat, if 26 yards 
cost 1501 doUars? 

21. How far pr hour would a train of cars go, if it run 
1251 miles in 7 hours ? 

22. Divide 24| by 7. 

23. What part (87) of 5 is 2 ? 

24. What part of 5 is 24 ? 

25. What part of 5 is if ? 

26. What part of 12 is 7 ? 

27. What part of 12 is 3^ ? 

117* Illustbation of the Principle of Dividino by thb 
Factors of the Divisor. 

By multiplying one number by another, we introduce into 
the multiplicand all the factors composing the multiplier, 
(39^) and the product will be composed of all the factors of 
both multiplier and multiplicand. Also, in diyiding one 
number by another, we take from the dividend dl the factors 
composing the divisor, (Tffj) and the quotient will be com- 
posed of all those factors composing the dividend, which are 
not necessary to compose the divisor. Thus, by multiplying 
35 = 7 X 5 by 33 = 3 X H, we obtain 1155 = 7 X 5 X 3 
X 11. Now, by dividing 1155 = 7 X 5 X 3 X H bv 105 
= 7x5 X*3, the quotient is the remaining factor, 11 ; or, 
if we divi^by 35=:7 X 5 the quotient is 33 = 3 X 11» the 
remaining l^o factors ; or, if we divide by 7, the quotient is 
165 = 5 X 3 X 11» the product of the remaining three factors. 

Consequently, by dividing the product of several factors by 
some of them, the quotient will be the product of the others. 

Also, when convenient, we may separate a divisor into 
factors, and take them from the dividend, one at a time, that 
is, divide first by one factor, then divide the quotient, thus 
obtained, by another factor, and so on, with all the factora of 
the divisor ; the last ^quotient will be the quotient required. 
Thus, instead of dividing 1155 directly by 21, we may 
divide first by 7, obtaining 165, which divided by 3 gives do, 
the true quotient. 
8 
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118« Model of ▲ Rbcitation. 

1. Diride 875 by 36. 

7 \ 875 ® quotient is ^ of the dividend. Divide 

' first by 7, one of the factors of the divisor, to 

^ V .Qf obtain •f of the dividend, and then divide the 

'_ quotient thus obtained, by 5, the other fieustor 

Qj. of the divisor, to obtain \ of ^-f or ^ of the 
dividend, as required. 

2. Divide 3i by 36. 

Since 36 is not a factor of the numerator, but 4, one of the 
factors of 36, is also a factor of the numer- 
3^ = J^. ator, divide first by 4, by taking J as many- 

parts, (111^) and then divide that quotient 
J^«-^:=:^. by 9, the other factor of 36, by making 
the parts i as large, (114,) which wiu 
give i of 4, or -^ of J^, equal to 4^, which is the true 
quotient required. 

119. Exercises in Diyidino by the Factors of ths 
Divisor. 

In like Trumrver, solve and explain tJie following problefrns. 

1. Divide 1421 by 49. 

2. How many times is 72 contained in 1728 ? 

3. How many casks of 63 gallons each, may be filled 
from 7875 gallons ? 

4. If a horse travel f of a mile in 12 minutes, how fiir 
would he travel per minute ? 

5. If 21 dollars buy 3 J barrels of flour, what part of a 
barrel would 1 dollar buy ? 

6. How manv times is 14 contained in 721 ? 

7. Divide 12i by 15. 

8. Divide 108f by 18. 

9. How many times is 30 contained in 72J ? 

10. What part of a time is 27 contained in 3^ ? 

11. What part of a time is 28 contained in 8| ? 

12. How many times is 36 contained in 42f ? 

13. Divide 175 by 21. 

14. Divide 1886 by 24. 

15. What is the quotient of 960 divided by 45 » 

16. Divide 2tV by 24. 

17. Divide 38K by 36. 
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IS. Divide 3492 Inr 81. 

19. What part of 15 is 10 ? 

20. What part of 18 is 5f ? 

21. What part of 51 is 4^ ? 

22. If 8512 be the product of three factors, two of which 
are 8 and 19, what is the third factor ? 

23. If 17160 be the product of 8, 11, 13, and two other 
factors, what are the other two factors ? 

24. One of two factors composing 1625 is 25. What is 
the other ? 

25. Divide 17 X 19 X 10 by 19. 

26. Divide 12 X 14 X 9 X 6 by 12 X 6. 

27. How many times is 3x^X7 contained in 9 X 10 
Xl4? 

28. What is the quotient of 16 X 39 X i divided by 2 X 
7X13? 

190« Illustration of the Pbinciple of Beducinq a Fsao 
TioN TO Otheb Terms of Equal Value. 

Make a circle on your slate, and 
draw a line across it through its 
centre, making two half-circles. 
From the centre draw a line 
through the middle of one of these 
halves, and from the same point 
draw a line through the middle of 
each of the two fourths made of 
this half by the last line ; thus 
making the | := f . Now erase 
the three lines last drawn; thus 
making the f = | again. 

131 • Observation. 




Observe, (190^) that both terms ink a 
large in its eqtuil fraction | ; that », lot 



are made 4 times as 
oth terms in \ have 
been multiplied by 4 ; thus making the parts 4 times as many^ 
hU \ as large in | as in J. 

So, mvUiplying both terms of a fraction by any number ^ 
will redtece it to an equal fraction in higher terms, For^ 
while it multiplies the fractio?i by increasing the number 
of parts, (101^) it also nnoDEs it by diminishinq the sizs 
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of the partM (114) m the same ratio as their rmmber is h^ 
creased. 

Obsbrvb, o&o, that both terms in | are made \ as large 
in its equal fraction 1 ; that is^ both terms in f have been 
divided by 4 : thus making the parts ^ as many^ but 4 times 
as large in ^ as in ^. 

So, dividing both tebus of a fraction by any number, ttill 
reduce it to an equal fraction in lower terms. For, while 
it DIVIDES the fraction, by DiMiNisHmG the number of parts, 
(111,) it also multiplies it by increasing the size of thb 
parts (106) in the same ratio that their number is dimsn- 
ished, 

193« Illustration of the Mode of Reducing a Frac- 
tion TO Lower Terms. 

1. Reduce f^ to lower terms. 

Since 3, 7, and 21 are factors com^ 
3) f^s=5^ man to both terms of the fraetkm, 

7 ) li == 3 ) A « J r'* ."?»y ""^^ ^* terms (lai) 
/ »* / xy 4 |,y either of these common factors. 
21 ) f^ = I But observe, that, the larger the 

factor used, the lower will be the 
tenns to which the fraction will be reduced ; and that, by 
using the greatest common factor, the fraction will be reduced 
to its lowest terms. 

When any other than the greatest common factor is used, 
the new fraction obtained may be reduced lower, by using 
some other common factor. 

138« Factoring of Numbers. 

In small numbers, the factors and common factors may be 
ascertained by observation ; but in larger numbers oth^ means 
become necessary. 

A multiple of a number is a number of which the former 
number is a factor; as multiples of 3 are 6, 9, &c., of which 
3 is a fiictor. 

A common multiple, of two or more numbers, is a number 
of which those numbers are factors. 

A number composed of factors is a multiple of any one of 
those factors ; ana, ^so, of any combination of its prime fac- 
tors. (3».) 

* When one number is a factor of another, all the factors of 
the former are also factors of the latter. Thus, 21 being a 
factor of 63, 7 and 3, the factors of 21, arc also factors of 03. 
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4tid they ihmM be ; for 63, being 3 dmos 21, Amdd eontain 
7 and 3 three times as often as 21 contains them. 

Hence, a factor of a number is a factor of any multiple of 
that number. 

Any comnK)n factor of two numbers is a factor of their 
suTTiy and of their difference. For, each of the numbers con- 
taining the common factor a certain number of times, their 
sum must contain it as many times as both of the numbers ; 
and their difference must contain it as many times as the 
larger of the numbers contains it times more than the smaller. 

Thus, 4, being a common factor of 12 and 20, must be a 
factor of their sum, and of their difference : for 12 is 3 fours, 
and 20 is 5 fours ; their sum will be 5 fours -f- 3 fours = 8 
fours, or 32 ; and their difference will be, 5 fours — 3 fours 
s= 2 fours, or 8. 

2 is a factor of every even number. 

Any number ending with a cipher (10) is a multiple oi 
10, consequently, 10, and the factors of 10, are factors of it. 

Any number ending with two ciphers (10) is a multiple of 
100, consequently, 1(K), and the factors at 100, are factors of it. 

5 is a factor of any number ending with 6 ; for all of the 
number but 5 is a multiple of 10 of which 5 is a factor. 

Any factors of the last two figures of a number, which are 
also factors of 100, are factors of the whole number ; for all 
of the number but these two figures is a multiply of 100. 

8, being a factor of 200, wiU be a factor of any nimiber 
which has even hundreds, if it be a factor of the last two 
figures of the number. 

9 is a factor of any number, when it is a factor of the sum 
of the digits which express that number. For the excess in 
the value expressed by the digits, above what they would ex- 
press in the units' place, is a multiple of 9 ; since every re- 
moval of a figure one degree higher causes that figure to 
express ten times its former value, (4,) it gaiiu by each 
removal 9 times the value it would have before the removal. 

Thus, 10 is 9 more than 1 ; and 100 is 9 X 10 =»= 90 
more than 10, or 99 more than 1, &c. Also, 70 is 9 X 7 
= 63 more than 7 ; and 700 is 9 X 70 = 630 more than 
70, or 9 X 70 + 9 X 7 = 693 more than 7. 

Also 3, being a fector of any multiple of 9, is a fector of 
any number when it is a factor of the sum of the digits which 
en>re8s that number. 
8* 
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Et«ry &clor of a irainlx^ has its corfesprading factsr* 
which, together, compose the number, (7S») 

Hence, to find the prime fectors of a number, separate it 
into two factors, by dividing it by any known factor, wad 
proceed in die same manner with each of these foetors, and 
so on, till the prime factors are all obtained. 

134. Model of a Recitation* 

Find the prime factors of 1296. 

Here observe, that 12 is a factor, the factors of which are 
3, 2, 2. The quotient of 1296 divided bv 12 is lOS, whose 
factors are 12, the factors of which are 3, 2, 2 ; and 9, the 
factors of which are 3, 3. In all, 3, 2, 2 X 3, 2, 2 X 3, 3 ; 
or, 3, 3, 3, 3, 2, 2, 2, 2 ; or 3*, 2*, the small 4 being an irkfea; 
to show the number of factors like that over which it is 
placed, (364k.) 

135. ExEKcisKs m Factoring Numbers. 

In like manner, solve and explain ikefoUawing proHems. 

Find the prime factors of the following numbers. 72,^88, 
120, 612, 336, 648, 930, 924, 936, 450, 360, 966, 870, 684* 
396, 432, 2480, 8000, 10449, 10503, 24876. 

196. Model of a Recitation. 

Reduce ^ to an equal fraction in its lowest terms. 

Take -^ as many parts, (HI5) and make 
12 ) f^ = f. them 12 times as large, (106,) which gives 
^, the answer required. 

137* Exercises in Reducing Fractions to Lower Terms. 

In like Trumner, solve and explain iJie following problems. 

1. Reduce -^ to its lowest terms. 

2. Reduce t^, if, i\, if, i*, ^ and i| to their lowest 
tenns. 

a Reduce ^, ^, ^|, f|, ^ and ^^ to their lowest 
terms. 

4. Reduce ^, ff*, ^ and ^% to their lowest terms. 

5. Reduce :^f^, i-^, iff and ^^^ to their lowest 
terms* 

6. Reduce -^tf^ ^^ ^^^ lowest terms. 
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f9f8« Model of a Becitation. 

It is often most ceiiireiiieDt, in rediH^ing a fraction to its 
iQ/yrett terms, to make use of the neatest common factor of 
its teims, (1JB9«) Hence it will be useful to find a more 
direct way by which the greatest common factor may always 
be ascertained. 

lUduce ^ to its lowest terms. 

The greatest common &ctor, being a 

64) 149 (2 factor of 148 and of 64, consequenUy, 

128 (I985) of 64 X 2= 128, wfll be a 

factor of 148 — 128 = 20, (19310 

20) 64 (3 Again, this factor, being a factor of 

60 ^ 64 and of 20, consequently, (198,) 

— of 20 X 3=«60, will be a factor of 

4)20(5 64 — 60=>s4, (19S.) Bat 4, being 

20 a fector of 20 and of itself, (193,) 

— Witt be a factor of 20 X 3 -|- 4 = 64, 

^. jj, le one of the given numbers. Again, 4, 

*; fft — *t- being a factor of 64 and of 20, will 

be a factor (19S) of 64x2-f-20 
= 148, the other given number. 

Hence, as 4 eorUidns the greatest common factor of th^ 
given numbers, and is a factor of them, it must be their 
greatest common factor. Therefore, take \ as many parts, 
and make them 4 times as krge, which gives ^, die answer 
required. 

199. Observation. 

Observe, (198,) that, the greater of two given numbers 
being divided by the less, the less by the first remainder, the 
first remainder by the second, the second by the third, ^c, till 
there be no remainder ; the greatest comrnon factor of the 
ghen nwmbers will be a factor of the several remainders: for 
the reTnaiiiders are differences (193) between numbers of 
t^hich this greatest common fojctor is a factor. Consequently, 
the greatest comirumfajctor of the given numbers cannot exceed 

THE last remainder. But THE LAST REMAINDER IS ITSELF 

^HAT FACTOR ; for, retracing the several remainders and given 
numbers from the last remainder to the larger given number, 
observe tliat the last remainder is a factor of the next precede 
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ing; thai each of them, added to the next precedrng, or a 
tmUtiple of it, makes the next in order ; and that, therefore^ 
the hut remainder mmt he a factor of them aU, (138 }) hence, 
as the last remainder, both contains the greatest coMifoN 
FACTOR of the given numbers, and is a factor of them, it 
must he their greatest comTnon factor, 

130. Exercises in reducing Fractions to their Lowbst 
Terms bt the Greatest Common Factor. 

In Wee manner, solve and explain the following problems. 

1. Ascertain the greatest common factor of 30 and 72. 

2. Reduce ^ to its lowest terms. 

3. Ascertain the greatest common factor of 126 and 342. 

4. Reduce ^fj- to its lowest terms 

6. Ascertain the greatest common factor of 128 and 176. 

6. Reduce |^ to its lowest terms. 

7. Reduce -}4f ^^ i^ lowest terms. 

8. Reduce -^ to its lowest terms. 

9. Reduce j^ to its lowest terms. 

10. What is the greatest common factor of 384 and 11^ ? 

11. What are the lowest terms of -j3^? 

12. What is the greatest common ^tor of 114 and 285 ? 

13. Reduce ^^ to its low;est terms. 

14. Reduce j^lf ^^ ^^ lowest terms. 

15. What are tfa^ lowest terms of -^ ? 

16. What are the lowest terms of tII^ ? 

17. Reduce ^s^^ to its lowest terms. 

131* Illustration of the Least Common Multiflb of 
Numbers. 

2 is a factor of 4, 6, 8, 10, 12, 14, 16, 18, &c., 
and 3 is a factor of 6, 9, 12, 15, 18, &c. ; 
consequently, 4, 6, 8, 10, &c., are multiples of 2; and 6, 9, 
12, &c., are multiples of 3. But 6, 12, 18, &c., are mul- 
tiples of both 2 and 3 ; hence, they are comrrum mtdtiples of 
2 and 3 ; and 6 is the least common multiple of 2 and 3. 

139« Illustration of the Least Common Denominator 
OF Fractions. 

1. Reduce ^, also \, to equal fractions in higher terms. 
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fiy mu]ti|>lyiim; both tenns df each firacdon by 2, 3, 4, 5, 
&C.9 successively, 

> becomes < 

\S i *==» = A = A = A,&c. 

Observe, that the denominators of the fractiom to which 
i may be reduced, wUL be vmlHpkt of 2, the demondnator of 
{ ; and that the denominators of the fractions to which | nuttf 
be reduced, wiU be mult^>lesofS, the d oiomiaai er of |. 

. Btlt, PARTICULARLT OBSERVE, thot the COKMOV Um/ttPLBS of 

2 and 3, the denominators of 1 and ^, kat be coiofON de- 
NoitiNATORS effractions to v^9eh | and \ may be reduced; 
and that the least comiov multiflb (sf the tl emmina tors tfi 
and \ WILL BE THE LEAST GOMifON denohhiatoe to wOick 
^ and \ tan he reduced. 

133. Model of a Secitation. 

2. Beduce i and f to equal fractions havii^ dieir least 
common denominator. 

By multiplying both terms of 

|s5|}=s:4f assff each fraction by 2, 3, 4, dec, sue- 

cessirely, you cmlain f«r denmnina- 

f s= -^ s=s ^ tors all die multiples of tlfe given 

denominators as far as you proceed ; 

consequentW', the first common denominator tiros <^)tained, 

will be the least common den<»mnator of the given fractions. 

134L« Exercises m Reducing Fractions to their Least 
Common Denominator. '^ 

In like manner ^ solve and explain the following problems. 

1. Reduce f and | to equal fractions having their least 
common denominalor. 

2. Reduce | and f to their least common denominator. 

8. Reduce | and | to their least common denominatdr. * 

4. Reduce J and f to their least common denominator. 

5. Reduce | and | to dieir least common denominator. 

6. Reduce f and f to their least common denominator. 
7. . Reduce \ and \ to their least common denominate. 

8. Reduce | and f to their least common denominator. 

9. Reduce | and ^ to their least common denominator. 
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94 A&ItHMBTlC. 

10. Bedace f and -^ to their least common denominator. 

11. Keduce ^ and ^ to their least common denominator. 

12. Reduce ^ and ^^ to their least common denominator* 

13. Reduce ^ and ^^ to their least common denominator. 

14. Reduce ^ and ^ to their least common denominator. 

19S« Mode of findino the Least Common Multiple. 

If you know the right numbers by which to multiply both 
terms of each fraction, to reduce the fractions to their least 
common denominator, only one mult^lication for each fraction 
would be necessary. 

Hence, as you will often have occasion to reduce fractions 
to their least common denominator, it is desirable to find a 
more direct way to ascertain the right multipliers. 

Brery number which is not a prime number, is composed 
of pnme factors, (Q».) Thus: 24 = 3x2x2x2. 

Though 4, 6, 8 and 12 are factors of 24, yet they them- 
selves are composed of prime &ctors, and, therefore, are com' 
poske factor s. 

A multiple, or composite number, is composed of exactly 
all its prime &ctor& Hence, a number which contains the 
prime fJEictois of another number, is a mtdiiple of that other 
number ; also, a number which contains the prime factors of 
two, or more other numbers, is a common rroMipU of those 
other numbers. 

Consequently, the least common mvUipU of two or more 
given numbers, will be composed of such of their prime factors, 
and only such, as are necessary to compose each of the given 
numbers. 

Thus : 6=3 X 2, and 8=2 X 2 X 2; now take 3x2, 
the factors of 6, and 2x2, the factors which 8 has that 6 
has not^ and you have all the factors of 6 and 8; viz: 
3 X 2 X 2 X 2=24, the least common multiple of 6 and 8. 

Hence, to ascertain the least common mvUiple of two or 
more given numbers, it is only necessary to separate the 
given numbers into their prime factors, and to select and 
multiply together such, and only such of the factors as are 
necessary to compose eaeh of the given numbers, 

136. Model of a Recitation. 

1. Ascertain the least common multiple of 14 and 21* 
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-iM 2 V 7 ^* iBkes 2 and 7 to compose 14, 

g, ~ Q Q „' and this same 7, together with the 

o n7^\> q-Lao ^» compose 21 ; therefore, the other 

^ X 7 X «i — 4^. 7 ijgi^ omitted, 2 X 7 X 3 = 42, 

win be the least common muhiple required. 

1S7« MODB OF BEDVOINO FeAGTIONS TO THEIR LeAST CoK- 

MON Denominator. 

2. Beduce -^ and«/|- to equal fractions having their least 
common denominator. 

Since the least conmion denominator will he the least com- 
mon multiple of the given 
A = 7lT=rl^=A- denominators, (1S9,) it 

will only be n^essary to 
^==.yAy — a? 7 ii^ = A' separate the given denom- 

inators into • their prime 
factors, and multiply hoth terms of each fraction by such 
factors composing tne denominator of the other fraction, 
as are necessary to make each denominator equal to the least 
common multiple of the given denominators ; that is, multi- 
ply both terms of each fraction by the factors, composing the 
den<»ninator of the other fraction, which it has not already in 
its own den^ninator. 

Thus; by multiplying both terms of the first fraction 
by 3, and of the second % 2, the den<miinators will be com- 
posed of the same factors, and (mly such as are indispensa- 
ble ; consequently, the fractions are reduced to equal fractions 
having their least common denominator as required. 

138« Model of a Ebcitation. 

3. Reduce ^ and ^ to equal fractions having their least 
common denominator. 

First, reduce the frtLctions to 
jj\^ = f = ^^ =5 ^. their lowest terms, then separate 

the denominators into their prime 
iJ = -i^ = 5-^y = ^. factors, or, since they have a 

common composite factor, 4, this 
need not be reduced to prime factors ; and, finally, multiply 
both terms of the first fraction by 3, and of the second by 
2, and the fraction will be reduced as required. 
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4. Bedttce ^, ^, and -i^^, to their least common denomi- 
nator. 

Multiply both terms of die first 
1=5^ = §^. fraction by 5, of the second by 3, 

^ J, and of the third by 2, and the several 

Tnr — SaY 3^' denominators will be composed of 
^=^^=1^. the same factors; consequently, dM» 
given fractions will be reduced to 
their least common denominator as required. , 

130« Obsbryation. 

Observe, that^ to redtcce two or more fractions to their 
ledst tommon denominator ^ we first redvjce the fra>ctians to 
their lowest terms ; secoTid, separate these denominators into 
their prime factors ; and third, mtdtiply both terms of each 
of these fractions by the factors belonging to the other <fe- 
nominators which do not belong to its own derummiator, 

140. Exercises in reducing Fractions to their Least 
Common Denominator. 

In like manner, solve and explain the following protkms. 

1. Ascertain the least common multiple of 8 and 12. 

2. Reduce f and -^ to their least common denominator. 

3. Ascertain the least common multiple of 8 and 14. 

4. Reduce f and ^ to their least common denomiimtor. 

5. Ascertain the least common multiple of 9 and 15. 

6. Reduce f and ^ to their least common denominatcnr. 

7. Ascertain the least common multiple of 15 and 18. 

8. Reduce ^ and ^^ to their least common denomina- 
tor. 

9. Ascertain the least common multiple of 5 and 7. 

10. Reduce f and f to their least common denominator. 

11. Ascertain the least common multiple of 2, 3, 6, 
and 7. 

12. Reduce J, J, -J, and f, to their least common denomi- 
nator. 

13. Ascertain the least common multiple of 10, 14, 
and 15. 

14. Reduce -^j, -f^, and -^ to their least common denomi* 
nator. 

15. Ascertain the least common multiple of 250 and 400. 
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16. Sedtice ^f^ and -^ to their least common denotet* 
natoT. 

17. Asceftain itte least common multiple of 15, 24 land 
35. 

18. -Reduce -f^, ^, and,<^, to their least common de- 
-nt^minator. 

19. Reduce ^ and -^ to their least common denominator. 

20. Reduce -^ and ^ to their least common denominator. 

21. Reduce ^, f|, and f|, to their least common denom- 
inator. 

22. Reduce ^ and -^ to their least common denominator. 

23. Reduce -^j, ^, and J^, to their least common de- 
nominator. 

24. Reduce ^^ and yft^ *^ ^®^' ^®^^ common de- 
nominator. 

I'Sl. Model of a Recitation. 

1. John paid f of a doDar (6 ninepences) for a reading 
hook, ^ of a dollar for a writing book, and | of a dollar for 
an arimmetic ; how many dollars did they all cost ? 

Since the parts expressed by 
•&±|±Xa=^ssl| doQs. Aese several fractions are all 

eighths, and since the numerator 
of each fraction shows the number of parts expressed by thai 
fraction, (8S^) the sum of the numerators will show the 
number of parts expressed by all of the fractions ; therefore, 
place the sum of the numerators over their common denomi' 
nator, and the result will be the sum of the fractions, as 
required. 

2. If I pay 2f dollars for a pair of shoes, and 4f dollars 
for a pair of boote, what is the whole cost ? 

Here are 3 parts and 5 parts making 

2J = 2^2 Q parts, but they are all neither fourths^ 

4^ =3= 44ft ^^^ sixths ; if, however, you reduce the 

fractions to their least common de- 

7_2_ Hnllnis! nominator, ( 139.) the parts become 

7^ dollar.. ^^_^J,^£i^Jl. Write 

the ^\ and add the unit with the other units, makmg H^^ 
dollars, which is the answer required. 
9 
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96 AftlTHMSTiC. 

1^. Model of a Recitation. 

1. A boy, having | of a dollar, spent f of a dollar for m 
bunch of quills. How much money had he left ? 

He had left the difierence 

.i^ = I = 4 of a dollar. ^^T^" * ^"1,*; !i°^^ 
e » J "» a uuiiai. ^^ exjMressed by the frac- 

tions are all sixths, and the 
numerators show the number of the parts, the difference be- 
tween the numerators will show the number of parts he had 
left, which continue to be of the same size ; therefore, place the 
differeTice of the numerators over the common denomtnaiarf 
and the result will be the difference between the fractions, as 
required. 

2. If a man earn 14| dollars, and spend 4f dollars in a 
week, what would he save in a week ? 

He would save the difference 
144 = 14t between what he earned and what 

A H ^® spent 

*F = % You cannot take 5 parts from 3 

~" parts of the same size ; therefore, 

9| dollars. reduce 1 of the 14 units to sixths, 

(98^) making 6 si^cths, and the 3 

sixths, make |, from which, if ^ be taken, there will remaia 

a^ = |, which write ; and then take 4 units, not from 14 

units, for 1 of them has been disposed of, but take 4 units 

from 13 units, and there will remain 9 units ; nmking df 

dollars, which is the answer required. 

143* Exercises in adding and subtkacting Fractions. 

In Wee manner, solve and explain thefoUmmng problems, 

1. If you buy a l^ad-pencil for -j^ cJ a dollcur, a writing- 
book for -^ of a dollar, an inkstand for -if^ of a dollar, how 
much must you pay for the whole ? 

2. At a contribution, John contributed ^^ of a dollar, his 
brother J of a dollar, and their sister -j^ of a dollar. What 
did they all contribute ? 

3. By going in the road, John walks j- of a mile to school, 
but by going across the pastures and fields, it is only f of a 
mile to school. How much can he save in distance by goings 
the nearer way ? 

4. If a wriung book cost ^ of a dollar, and a quire of letter 
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paper cost ifW of a dollar, how much more will the paper coat 
than the book ? 

5. If Samuel have f of a dollar, and Martin have f of a 
dollar, how much have both of them ? 

6. If Isaac have | of a dollar, and his sister f , which has 
the more money, and how much more than the other ? 

7. How many yards of cloth in 4 pieces which measure 
as follows, 18f yards, 27^ yards, 23| yards, and 25f yards ? 

8. If Mr. Farmer hire 2 men and a boy to work for him 
a week, and pay them as follows, 5f dollars to one man, 
7f dollars to the other man, and 3{ to the boy ; how much 
would he pay the whole ? 

9. If it take 1^ yards of cloth to make a coat, and f of a 
yard to make a pair of pantaloons, how much more cloth in 
the coat than in the pantaloons ? 

10. A merchant bought a piece of cloth, containing 23 
yards, and sold 7f yards of it. How much of it had he left ? 

11. In a barrel there are 31| fi;allons, and in a hogshead 
63 gallons. How many more gaUons in a hogshead tnan in 
a barrel? 

12. If 7} gallons leak out of a barrel, how much would 
remain? % 

13. John works ^ of the time, plays ^ of the time, sleeps 
I of the time, and is at school the rest of the time. What 
part of the time is he at school ? 

14. Of the road that John walks to school, \ is up hill, } 
is down hill, and the rest is level. What part of the way is 
level road ; and how much more of the way is up hill in 
going to school than in returning home ? 

15. A pair of oxen and a horse compose a team ; one ox 
draws | of the load, the other ox draws X of the load, and the 
horse draws the rest of it. How muph more do Uie oxen 
draw than the horse ? 

16. Add together f and ^. 

17. What is the sum, and difference of f and J ? 

18. Add together 7| and lOf. 

19. What is the difference between 13 A and 17^ ? 

20. What is the sum, and difference of I6f and 12^ ? 

21. Subtract 24^ from 25^. 

2g. How much more is 12^ than both 4^ and 6^ ? 

23. How much less are boUi f and 2| than 4 ? 

24. How much more is the sum of 10/^ and 5^ than 
ibeir difference ? 
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25. Howmuchis22±«=^? 

26. How much more IS 22Jt«y^ than !5J:^^? 

27. How much less is 1^±^« than ii^ ? 

28. How much are i^V and i^ ? 

29. Add together i, i, J, and |. 

30. Add together ^, -Jf , ff , and f f . 

31. Subtract -^ from If. 

144« Illustration of the Principle of multiplyino by 
A Fraction. 

At 4 dollars a yard for broad cloth, what would be the cost 
of 4 yards ? — of 2 yards ? — of .1 yard ? — of J of a yard,?T- 
off of .a yard? 

If 1 yai;d cost 4 dollars, ,4 yards 
4x4=16 dollars. would cost 4 times 4 dollars, equal 
>i vv o Q J 11 to 16 dollars. 2. yards would cost 

4X2f^ S dollars. a times 4 d^ars, equal to 8 dollars. 
}4 X 1:?^ 4doH9^. ;1 yard would cost 1 jtime 4 dollars, 

.4 y • o dollars ®^^^ *^ ^ dollars. 4 of a yard 

* -^ I uoiiars. would cost ^ time 4 dollars, or, more 

^ X I ^=^ 3 dollars. properly, ^ of 4 dollars^ equal to 2 
dollars. | of ^ yard would cost l 
4ime 4 dollars, or, more propeily,! of ,4 dollars,, equal to I 
dollar ; but | of & yaard would cost ^ times as much as ^ of^a 
yard, which is 3 dollars. 

Observe, thatiSmte the prodttet must be as many times the 
multiplicand as there are units in the nudtiplieri (ri|4«) 
when the multiplier is I, the product unU not differ jfrom the 
multiplicand^ when the muUipUer is greater than 1^ the pro^ 
duct unll be greater than the multiplicand ; but when the 

multiplier is less THAJf 1) THE PRODUCT WILL BE LESS THAN 
THE MULTIPLICAND, AND SUCH A PART OF THE MULTIPLICAND AS 
THE MULTIPLIER IS OF A UNIT. 

14ff« Model of a Recitation. 

1. At 5 dollars a cord for wood, what would be the cost of 
2 cords ?^of I of; a.cwrd ? 

If 1 cord costs 6 

6X2= 10 dollar. Su»:rJd:iS 

6 X i- HP =, V -3} dollar.. ^.fVl^fe) 

. would cost J of ii^ 
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dollars. 1 of 5 is f, (M^) th^efore, } of 5 wiQ be 3 Hmet 
as numyfiurths, equal to -^^ ss 3| douars. 

8. At 7 dollars a barrel for floor, what would be the cost 
of 3| barrels ? 

If 1 barrel costs 

JgL of 7 dollars. 
Since J of 7 is J, V- of 7 will be 11 times i=n^ =if 
ss=. 25| dollars, which is the answer required. 

Another ExptaruUion. — If 1 barrel cost 7 dollars, 3}^ bar- 
rels would cost 3|, or -y-, times as much. First, multiply 
by 11 as if it were 11 units, which gives 77 dollars. But, as 
Uie right multiplier is -^, only \ of 11 units, (94)) the rijg^t 
product ought to be only ^ of 77 dollars ; therefore, divide 
77 by 3, which gives J^ = 25| dollars, (8(85) as before. 

146* Observation. 

Observe, (148^) that, in multiplying by a fraction^ the 
process consists of two steps, on account of the ttoo nwmhtrs in 
the mtdtiplier ; and that either step may be taken first, pro* 
vided the reasoning be suited to the process. 

147« Exercises in multiplying bt a Fraction. 

Li like manner, solve and explain the following proHems, 

1. If a man earn 10 dollars a week, how much would he 
earn in ^ of a week ? 

2. If you can walk 3 miles an hour, how far can you walk 
in I of an hour ? 

3. If board be 3 dollars a week, what must be paid for 
board 1^ weeks ? 

4. At 20 dollars a month, what is a man's wages ^ of a 
mondi? 

5. If 3 dollars buy a yard of cassimere, what must be paid 
for 2 J yards ? 

6. What is I of 15? 

7. Multiply 15 by f 

8. If a Imrrel of mackerel cost 8 dollars, what would 2} 
barrels cost ? 

9. At 2 dollar a day, what would be the wages for 5^ 
days ? 

9* 
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10. If 160 rods make «n acre, hoirinaayrc^ in 3| 

11. Multiply 10 by 5f. 

12. Multiply 5§ by 10. 

13. What is A of 16? 
14 Multiply 6 by ^. 
15. Multiply 5 by A- 

148* Model of a Recitation. 

1 . At f of a dollar per day, what should a laborer receive 
for 4 days' work? — for 3 days' work? — for J of a day's 
wort ? — for I of a day^s work ? 

If for 1 day's work he re- 

j_. ^ • ^ 41 dollars. ^^^^^ */ ^v^^"^' ^^' ^^^^ 
I rT y *^ ■*! '*»'*"" work he should receive 4 

9^ 27 03 ^ 11 times f of a dollar ; which 

■ "• V *H ttouars. ascertain by making the parts 

»^ = |ofadollar. ' Ltly"wShe^SS 

« 9 ^f « A^n^i, receive 3 tknes f of a dollar ; 

fyr = ^ 01 a aouar. ^j^.^j^ ascertain by making 3 

times as many partSt (101«) 
For I of a day's work, he should receive J of 4 of a dollar j 
^hich ascertain by taking | as many parts, (111*) Fori 
of a da^'s wcnrk, be should receive i of f of a dollar ; wluci 
ascertain by making the parts ^ as large, (114*) 

2. If a horse ttavel 6| miles per hour, how far would he 
tvav«l in 4 hours ? — in | of an hour ? — in 6J hours ? 

If he travel 6| = -^ miles in 1 

^ = 27 miles. hour, in 4 hours he would travel 

~ 4 times ^ of a mile ; which ascer- 

V^^^ = I = 4i miles. ^^7 ^y "?S^.^? Pf^r ^ ^^ 
*T^ 2 ^ as large, (106.) In | of an hour 

rr^sx* oc 1 ^6 would travel § of ^ of a raile. 

jp— = 3Q nwles. dj^j^^ ^^ number of parts (111) 

by 3, to obtain J, and make these 
parts 2 times as large, (lOo^) to obtain |, which, reduced, 
will be the answer required. In .5J = -^ hours, he would 
travel J^ of ^ of a mile. Divide the number of parts (111) 
by 3, to obtain J, and multiply the quotient by 16, to obtain 
-^ ; but, since 4, one of the factors of 16, is a factor of the 
denominator, (l^S,) multiply by 4, by making the parts 4 
times as large, and then multiply by 4 again, the other (sctm 
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of 16, by making 4 times as many parts, ^ieh, reduced, will 
be the answer required. In reducmg this expression of the 
answer, say : 3 in 27, 9 times, and 4 times 9 are 36. 4 in 4, 
once ; and, since the denominator is I, the numerator, 36, it 
units, (88.) 

ArwOuT Explanation. — If he travel 6}, or ^, miles in 1 
hour, in 5^ hours he would travel 5|, or 4^, times as far. 
Firsty multiply by 16, as if it were units, which gives ^^^ ; 
but, as the right multiplier is J^, only | of 16 units, the 
right product ought to be only J of what we now have ; there- - 
fore, divide by 3, which gives ^^J^^'^ ss 36, ajs before. 

14W« Observation. 

Observe, (148)) that, in multipl/^ng afiraeti&n hy afirac' 
tian, the process consists of two stepSt either of which may h$ 
taken first; that, in many cases, there are two ways of per- 
forming each part of the process, on ojccourvt of the two numben 
m the multiplicand^ but that, of the two toays, that is to be 
adopted which loiU give the restclt in the Imoer terms ; that each 
part of the process is to be expressed and eocplahied separately ; 
andJlnaUy, that the process is to be perforAbd by reducing thi 
expression of the result to its simplest terms, 

1«I0. Exercises in multiplying Fractions by Fractions. 

In like manner, solve and explain t?^ following probUms. 

1. If a benevolent man, having only J of a bushel of 
wheat, should give | of it to his poor neighbors, what part of 
a bushel would he give away ? 

2. At f of a dollar a yard, what part of a dollar would ^ 
of a yard cost ? 

3. What number is equal to ^t- of ^ ? 

4. If a yard of cloth cost 5f dollars, what would | o( a 
yard cost ? 

5. At I of a dollar a yard, what will f of a yard cost ? 

6. At I of a dollar a pound, what will J of a pound of tea 
cost? 

7. At ^ of a dollar a pound, what will f of a pound qf 
cofiee cost ? 

8. At 2J. dollars a bushel, what will 6^ bushels of wheat 
cost?^ 

9. At ^ of a dollar per hour, how much may be 
in ( of an hour ? 
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10. At 6| doUan a barrel, what will -{^ o^ ^ barrel of floor 
coat? 

11. If 7} yards of satinet be bought at f of a dollar per 
yard, what would be the whole cost ? 

12. If 1 cord of wood cost 6| dollars, what will 7J cords 
cost? 

13. At f^ of a dollar a pound, what will 17f pounds of 
sugar cost? 

14. At 3f shillings a yard, what will 8( yards of ribbon 
cost? 

15. If 1 dollar buy J of a gallon of wine, how much 
would 674- dollars buy ? 

16. What is the yalue of 36f acres of land, at 40f^ dol- 
lars per acre ? 

17. What is the value of 142^ tons of coal, at 7} dollilrs 
per ton? 

18. What is the value of 16§ tons of hay at 11^ dollars 
per ton ? 

19. What will 7-f { bushels of apples cost at -^ of a dollar 
per bushel ? 

20. A merchant owning ^ of a ship, sold f of his share; 
what part of the whole ship did he sell ? 

21. What is f of J? 

' 22. Multiply A by f 

23. Multiply I of f by fj-. 

24. What is -^ off off? 

25. What is ^ of ^f multiplied by Jf ? 

26. Ascertain the product of the following factors, 4 X i 
X I X f. 

27. How much is f of | of 5 of | ? 

28. Multiply 8| by f 

29. Multiply ^ by 17t^. 
^30. Multiply 11^ by 8^:. 

31. What is the second power (49) of j ? 

32. What is the second power of § ? 

33. What is the third power of I ? 

34. What is the fourth power of | ? 

Iffl* Illustration of the .Peinciple of mymiNo by a 

Fraction. 

If a philanthropist have eight dollars to distribute to the 
poor^ to how many persons could he give 4 dollars apiece? 
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2 dollars ajnece? 1 dollar apiece? ^ of a dollar apiece? 
1^ of a dollar apiece ? 

He could give 4 dollars apiece to as many persons as there 

are times 4 dollars in 8 dollars. 
8 H- 4 =2 persons. He could give 2 dollars apiece 

8 -T- 2 ='4 persons. to as many persons as there are 
8 -r- 1 == 8 persons. times 2 dollars in 8 dollars. 
8 X 2= 16 persons. He could give 1 dollar apiece 

8 X 4 = 32 persons. to as many persons as there are 

times 1 dolkr in 8 dollars. 
He could give ^ of a dollar apiece to as many persons 
as there are times ^ of a dollar in 8 dollars ; and, smce there 
cure 2 halves in every unit, (84^) there will be 2 times as 
many halves as units ; therefore, multiply 8 by 2 to ascertain 
how many times i is contained in it. 

He could give | of a dollar apiece to as many persons as 
there are times | of a dollar in 8 dollars ; and, since there 
are ^ in a unit, there will be 4 tiiyes as many ^s as units ; 
therefore, multiply 8 by 4 to ascertain how many times J is 
contained in it. 

Observe, that, since the divisor ^lotos hoto many equal parts, 
such as the quotient, tviU make the dividend; (68) when the 
divisor is I the gtiotieTit tmll not differ from the dividend ; 
when the divisor is greater than 1 the quotient wUl be less 
THAN THE DIVIDEND ; iut whcn the divisor is less than 1 the 
quotient toiU be greater than the dividend. 

^\SKtm Model of a Recitation^- * 

1. What would be the price of 1 acre of land^ if 25 dollars 
be paid for 6 acres ? for f of an acre ? for 4f acres ? 

If 6 acres be bought, paying one dollar per acre would 

25 - 6 = 4i dollars. f'^'^'^l « '*?""^ ' *«^«- 

3i^^i^=23\ dollars. ^'"^\^Z P"'* "^^ T* 
3 ^ * would be as many dollars 

as 6 dollars is contained times in 25 dollars. 

If I of an acre be bought, paying 1 dollar per acre would 
require I of a dollar; therefore, the price per acre would be 
as many dollars as } of a dollar is contained times in 25 dol- 
lars. Since there are 4 times as many Js as units, (98,) in 
any number, multiply by 4 to ascertain how many times \ is 
contained; then, (since { is 3 times as much as 4, con- 
IHBquently) will be conUiined only \ as often as \,) divide that 
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qnotieni by 3 to ascertain how many times | is coDtained, 
which reduced will be the answer required. 

If 4f =;-^ of an acre be bought, paying 1 dollar per acre 

would require ^ dollars ; 

-fi^^ = JJ = 5^ dollars. . therefore, the price per 

acre would be as many 
dollars as 4^ of a dollar is contained times in 25 dollars. 
Multiply 25 by 3 to ascertain how many times | is con- 
tained ; (09) and, since -^ will be contained ^ as often, 
divide that quotient by 14 to ascertain how many times -^ is 
contained, which reduced will be the answer required. 

2. How many barrels of flour could a trader buy for 48 
dollars, at 6f dollars per barrel ? 

He could buy as many barrels 

ifi2<gijL--^_7^ as 6f==^ of a dollar is con- 
tained times in 48 dollars. 

Multiply by 3 to ascertain how many times J is contained 
in 48, and divide that q«lbtient by 20 to ascertain how ni^7 
times 9f. is contained ; but, since 4, one of the factors of 2& 
is also a factor of 48^; in dividing by 20, first divide by 4, 
and then divide that quotient by 5, the other factor of 20, 
(117^) which will give -J of J = 3^ of the dividend as 
required. In reducing this expression of the result, say 4 in 
48, 12 times, and 3 times -^ are ^, equal to 7-^ barrels, 
which is the answer required. 

Another Explanation. — First, divide by 20 as if it were 20 
units, whioh gives ^i^; but, as the right divisor is ^^ only 
J of 20 units, it will be Contained 3 times as often as 20 
units ( Iff 1 j) therefore, multiply that quotient by 3 to ascertain 
how many times ^ is contained in ^, which gives AJi^isa 
s=s-^= 7-^ barrels, as before. 

1S3* Observation. 

Observe, (ItfS^) that, in dividing by a fraction, thepro' 
cess consists of two steps, on account of the two nwmbers in the 
divisor, and that, either step may be taken first, provided 
the reasoning be suited to the process, 

1S4* Exercises in dividing bt a Fraction. 

In like manner, solve and explain the following problems. 
1. To how many poor persons could 9 ddlars be dis- 
tributed, giving them } of a dollar apiece ? 
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2. If 28 dollmrs be paid for 1} tons of hay, wbAl is tba 
price of a ton ? 

3. If a drunkard drink -^ of a quart of rum per day, how 
long would 9 quarts last him ? 

£ If a moderate drinker drink | pint of brandy per day, 
how long would 8 pints last him ? 

5. How long would 2 barrels of flour last a family that 
consume f of a barrel in each week ? 

6. l( 28 bushels be sown on 9^ acres, how much is that 
per acre ? 

7. If it take 4 of a bushel of rye to sow an acre, how 
many acres would 15 bushels sow ? 

8. How many bottles of beer holding ^ of a gallon each, 
could be filled from a hogshead holding G3 gallons ? ^ 

9. At 1-^ dollars a bushel, how much wheat could Ite 
bought for 20 dollars ? 

10. How many acres would it take to produce 96 bushels, 
at the rate of 15^ bushels per acre ? 

11. If a man pay 21 dollars for pasturing his horse 16f 
weeks, how much is that per week ? 

12. If a man earn 6 dollso^ in } of a month, how much is 
that for one month ? 

• 13. In what time can a man build 28 rods of wall, if he 
build f I of a rod per hour ? 

14. If 1| yards of cloth be put into a coat, how many 
coats may be made from 30 yards ? 

15. At I of a dollar a bushel, how many bushels of com 
may be bought for 125 dollars ? * 

16. How many pairs of gloves may be bought for 12 dol- 
lars at I of a dollar a pair ? 

17. if 7|f barrels of apples be bought for 20 doUars, 
what is the cost of one barrel ? 

18. If 11-^ gallons of molasses cost 3 dollars, what would 
be the cost of one gallon ? 

19. Divide 128 by ^^. 

20. How many times is i^ contained in 19 ? 

21. How many times is ( contained in 14 ? 

22. How many times is ^ contained in 9 ? 

23. Divide 2 by 7|. 

24. What part of 7 is 3? 
What part of 7 is | ? 

'is 7? 



26. What part off 
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27. What part of «# is 2? 

28. What part of 6J is 5? 

1^* Model of a Recitation. 

1. With 3f dollars how many yards of broadcloth, at 9 
dollars per yard, could a merchant buy ? — How many yards 
of cassimere, at 2 dollars per yard? — How many yards of 
satinet, at | of a dollar per yard? — How many yards of 
camlet at f of a dollar per yard? — How many yards of 
velvet at 2§ dollars per yard ? 

He could buy as many yards of broadcloth, at 9 dollars 

,;^==| yards of broadcloth. f^J^'^ ^^ 

2^^ = f J = 1\^ yards of cassimere. tained times in 

^ = I = 4i yards of satinet. Jth'ttS 

sgL^^^ = ^ = 5f yards of camlet by dividing the 

Z^ a 1 . T J /• 1 X number of parts 

V^=li= Hi yards of velvet. ^y g ^jfj,) 

He could buy as many yards of cassimere, at 2 dollars 
per yard, as 2 dollars is contained limes in 3 J = ^^ dollars ; 
which ascertain by dividing the siz^ of the pans by 2, (114^) 
that is, making the parts f as large. 

He could buy as many yards of satinet, at | of a dollar 
per yard, as | of a dollar is contained times in ^ of a 
dollar ; multiply by 4, by making the parts 4 times as large, 
(lOO,) to ascertain how many times ^- is contained in ^; 
(l«ll j) and, since | is 3 times as much as ^, and, con- 
sequently, will be contained only J as often as ^, divide this 
quotient by 3, by dividing the number of parts, to ascertain 
how many times f is contained, which reduced will be the 
answer required. 

He could buy as many yards of camlet, at f of a dollar 
per yard, as | of a dollar is contained times in 3| = ^ of a 
dollar ; multiply by 8, by multiplying the size of the parts, to 
ascertain how many times i is contained in ^, and, since f 
will be contained ^ as often, divide this quotient by 6, by 
dividing the size of the parts, to ascertain how many times | 
is contained, which reduced will be the answer required. 

He could buy as many yards of velvet, at 2f = J of a 
dollar per yard, as | of a aollar is contained times in 3| = V 
of a dollar ; multiply the number of parts by 3 to ascertain 
how many times J is contained in V» ^^^ divide the size of 
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the parts in that qaotieiit by 8 to ascertain how many times f 
is contained, which reduced will he the answer required. 

Another Exj^nation. — First, divide 3f , or ^ by 8 as if it 
were 8. units, which gives ^^ ; but, as the right divisor is |, 
only i of 8 units, (94) it will be contained 3 times as often 
as 8 units ; therefore, multiply that quotient by 3 to ascertain 
how many times f is contained; Ti^ch gives V§f = fi == 
^a y^^ ^ before. 

ISB» Observation. 

Observe, that, in dividtig a fraction by a fraction^ the 
process consists of two steps ^ either of wJdch may he taken first ; 
that, in TnaTiy cases there are two ways of performing each 
part of the process, on account of the two numbers in the divi' 
dend ; but that, of the two ways, that is to be adopted which 
vnll give the result in the lotoer terms ; that, each pari of the 
process is to be expressed and explaijied separately; and 
finally, that the process is to be perforbied by reducing the 
BXPBBSSioN of the result to its simplest terms. 

Itl7* Exercises in dividing a Fraction by a Fraction. 

In like manner, solve an4 explain the following problems. 

1. At § of a dollar a bushel, how much rye may be 
bought for 5 of a dollar ? 

2. At ^ of a dollar a bushel, how many apples may be 
bought for f of a dollar ? 

3. How many bushels of turnips, at ^ of a dollar per 
bushel, may be bought for J of a dollar ? 

4. If 1 bushel cost ^ of a dollar, how many apples may be 
bought for J of a dollar ? 

5. At I of a dollar a dozen, how many dozen of lemons 
may be bought for If dollars ? 

6. At f of a dollar a dozen, how many oranges may be 
bought for 5f dollars ? 

7. At ^ ofv^a dollar a pound, how many figs may be 
bought for 2J dollars ? 

8. At ^ of a dollar a bushel, how many potatoes may be 
bought for 4J- dollars ? 

9. At f of a dollar a bushel, how many onions may be 
bought for J- of a dollar ? 

10. With 5 1 dollars, how many pounds of butter, at f^ 
of a dollar a pound, may be bought ? 

10 
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11. if f of a pohnd of fur is sufficient for 1 hat, how 
many hats would 4^ pounds be sufficient for ? 

12. If 1 yard of unen cost ff of a dollar, how much 
would 3| dollars buy ? 

13. If If yards of cloth make 1 coat, how many coats may 
be made from 9^ yards ? 

14. If 2^ bushels of oats keep 1 horse a week, how many 
horses will 18f bushels keep for the same time ? 

15. If 2X bushels of oats keep a horse 1 week, how long 
would 12| bushels keep him ? 

16. Bought 3J yards of cloth •for 14f dollars; what did I 
give per yard ? 

17. At f of a dollar a pound, how many pounds of coffee 
^may be bought for 12J dollars ? 

18. If 4f pounds of butter serve a family I week, how 
many weeks would 36|- pounds serve them ? 

19. If a man walk a mile in -^ of an hour, how far would 
he walk in 5f hours ? 

20. If a barrel of cider last a cider-drinker 3f months, 
how many barrels would he drink in lOf months ? 

21. If the stage run 8^^ miles per hour, how long would 
'*^ be in running 25^ miles ? 

22. How many bushels of rye at f of a dollar per bushel, 
may be bought for 12/^ dollars ? 

23. If 4J^ pounds of tea cost 3^ dollars, what is that per 
pound ? 

24. How many times is 4^ contained in 3^ ? 

25. At l^^ dollars per yard, how much carpeting may he 
purchased for 33j dollars ? 

26. Divide If by 33^. 

27. Divide 33J by 1?. 

28. If -} J of a dollar buy a pound of tea, how much would 
3^ dollars buy? 

29. How many times is 16§ contained in 83^ ? 

30. How many times is 6^. contained in 62^ ? 

31. How many times is 8 J contained in 66f ? 

32. How many times is 18| contamed in 37j ? 

33. How many times is 4^ contained in 33^ ? 

34. At J of a dollar a bushel, how much com can be 
bought for J of a dollar ? 

35. At 3 dollars a yard, how much velvet may be bouj^^ 
for I of a dollar? 

36. Divide i by 3? 
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37. What part of 10 is 7? 

38. What part of 3 is J? ^ 

39. What part of 3 is 2i? 

40. Divide 6| by 10. 

41. What part of 10 is 5i? 

42. Divide 2i by 7f. 

43. What part of 7| is 2|? 

44. Divide f by J. 

45. When com is f of a dollar per bushel, what part of 
a bushel may be bought for f of a dollar ? 

46. f is what part of f ? 

I.tl8« Review of the several Ways of multiplyino 
A Fraction by a Fraction. 

Multiply -^ by f . 

(a.) State the problem. 
No. 1. -f^ =^. (b.) What may be the firstistep? 

« 2. T^:^== ^ = ^. (c.) Why need that be donfi? 
" ^' TW5?T=A=i' {^0 How ^^^y di*t be done? 
" 4. T^^ = 1^ = ^. (e.) Why may it be done in that 

way? 

'• (/.) Resuh of the first step? 

" ^- ^hti = i' {g') What must be the next step ? 

•« 6. fg^^T^ = ^ == ^. (A.) Why must that be done ? 
" 7. -Asjj^ = ^==^. (t. ) How may that be done ? 
" S. T*^ = f^= ^. (y.) Why may it be done in that 

way? 
(L) Result of both steps ? 

Itf9* Model of a Recitation. 

No. 1. (<z.) The product should be f of the multiplicand, 
(144.) (b.) First divide by 5, (c.) to obtain (©S) J, (d.) 
which is done by dividing the numerator, (111) by 5; (e.) 
because that will give J as many parts, (/.) or -j^, {g.) Next, 
multiply by 4, (h.) to obtain |, (t.) which is done by dividing 
the denommator (106) by 4 ; (j.) because that will make the 
parts 4 times as large, (A:.) or •}-, which is the answer 
required. 

In like maTmer explain the first four of the examples; hut 
explain the last four by using the numercaor of the multiplier 
in the first step of the process. 
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1C0« Rbyisw of the several Wats op Dividing a 
Fbaction by a Fraction. 

Divide a by f 

(a.) State tlie problem. 

No. 1. ^fSk = |. ( *.) What may be the first step ? 

" 2. ii l^^^i = a =f. (c.) Why need that be done? 

" 3. jg^6Ti = i^ =i. (<i.) How may that be done ? 

«» 4 ^x| =^=f. (e.) Why may it be done in that 

.way? 
(/.) Result of the first step. 

« 5. Ji^ =- J. (g.) What must be the next step ? 

« 7, iixAii-s:^ ==f. (t.) How may that be done? 
" 8. ^^ =s./y^s=:^. (j.) Why may it be done in that 

way? 
(k.) Result of both ^teps. 

161 • Model of a Recitation. 

No. 1. {a,) It is required to find how many times f is 
contained in the dividend, (68); (*.) First, multiply by 6, 
(c.) to ascertain how many times i is contained, (••j) (<f.) 
which is done by dividing the denominator (106) bv 5; 
(«.) because that will make die parts 5 times as large, (16S) ; 
(/•) <>r, J^. (g,) Next, divide by 4, (A.) to ascertain how 
many times ^ is contained, (i.) which is done by dividing the 
numerator, (111) by 4; (j.) because that will give J as 
many parts, (k.) or f , which is the answer required. 

In like manner ^ explain the fint four oJHhe examples ; but 
explain the last four by using the nvmeraior of the divisor «a 
the first step of the processi 
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VII. DECIMAL FRACTIONS. 

16S. SiKiLARiTir OF Decimal Fractions to Intbqbal 
Numbers. 

In integral numbers you see that there is a uniform law, 
10 units of any order making 1 unit of thejfiext higher order, 
(10) or I unit of any order making 10 units of the next lower 
order; that, therefore, the units of the different orders are 
written together in places appropriated to them, according to 
their values ; and that, hence, the values of the several units 
are known from the places which they occupy. 

But in fractional numbers, you see that there is no such 
uniformity, since the parts may be of any size, depending 
upon the number of them that it takes to make a umt ; that, 
therefore, the parts of different sizes cannot be written 
together in places appropriated to them, according to their 
values, and that, hence, the values of the parts cannot be 
known from the places which they occupy ; but that the parts, 
whatever maty be their size, are written m the same place, at 
the right of an integral number, when not writted alone, and 
always accompanied by a denominator to show their size, 

You will now give your attention to a kind of fractions in 
which there prevails the same uniformity as in integral num- 
bers; 10 parts of any size making 1 part of the next larger 
size ; or 1 part of any size making 10 parts of the next 
smaller size, (10) ; and therefore, the parts of different sizes, 
are written together in places appropriated to them, according 
to their sizes ; and hence the different sizes of the parts are 
known, witl^iout the presence of their denominator, from the 
places which the parts occupy ; moreover, all the operations 
of addition, subtraction, multiplication, and division, are per- 
formed upon them, either alone, or together with integral 
numbers, precisely as upon integral numbers alone; care 
being required only to keep the point of separation between 
the integral and fractional parts of numbers, 
10* 
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*168* Illustration of the Local Value of Decimal 
Figures. 

0B8E1lVS,li 

..l.=fj,=i^, = i^,=i*«#§, &c. this table, that 
\ 1 unit is re- 

' • " • ■TV» = TVV> = TVyir» = TWy\r» &c- dncedio terUhs, 
• ' &oc,,^ to hun- 

! ; : T*u» = T**ir» = T*M^» ^' dredths, Sec., 

rhr to thou- 

; ; ; ; -nAnr» = TTAfe(r» ^- sandths, &c., 

i • . ! T^T5 to terir 

\\\*\ TXfijsrsy ^' thousandths, 

i.llll. &c., by mul- 

tiplying both 
terms { 191 ) of each fraction by 10, and by 10 again, &c. ; 
that 1 part of each size makes 10 parts of the next smaller 
size, or that 10 parts of each size make 1 part of the next 
larger size, (10) ; and that on the left, 1 part of each, size is 
arranged, without its denominator, according to the values of 
the parts, 1 unit being written, then 1 tenth in the /Irst 
place at the right hand of units, 1 hundredth in the second 
place, 1 thousandth in the third place, 1 ten-thousandth in the 
fourth place, &c. Any other digit written in any of these 
l^ces, would express parts of the size for which that place is 
appropriated. Hence, the values of these parts, or any num- 
ber of parts arranged in this way, according to their values, 
may be known without their denominator, since the different 
parts will always occupy places at the same relative distances 
nrom the unit's place ; but a point ( • ) must be prefixed to a 
fraction to distinguish it from an integral number, or the 
integral part of a mixed number. 

Such fractions are called Decimal FractioTis, because the 
parts expressed by them are always such, that it takes 10 of 
them, or some power (49) of 10 to make a unit. They 
differ from Common Fractions, only in the uniformity in the 
values of the parts expressed by them, and consequently, in 
the manner of writing them, ana operating by them. 

104. Mode of Reading Decimal Numbers. 

Since, as you may observe, the places equidistant from the 
units, on each side, correspond in name, except that the ler- 
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mination of the fractional names is t?is^ the manner of reading . 
decimal fractions is similar to that of readutg integru 
numbers. 

Observe, (dto, in the table, that 1 = 10000 ten-thousandths, 
^ = 1000 ten-thousandths, y^ = 100 ten-thousandth, jjf^ 
ssslO ten-thousandth, and -j^r^^n^=l ten-tbousandth ; con- 
sequently, the whole mixed number, 1.1111, may be read, 
eleven thousand one hundred and eleven ten-thousandths, 
precisely the same as an integral number, except at last, 
speaking the denominator of the last figure, which is abo the 
common denominator of this and the other figures in the 
number, as may be observed in the table. But the better 
way is to read the integral and fractional parts separately. 
Thus : One, and one thousand one hundred and eleven 
ten-thousandtJis, 

The denominator of the last figure, or the common denomi- 
nator of all the fiffures in the numerator, may be known from 
the fact that it wul always consist of one more figure than 
the decimal places occupied by the numerator, or 1 with as 
many ciphers as the numerator occupies decimal places. 



169. Exercises in Reading Decimal Ndhbers. 


In like manner, read, thefoUowing numbers. 


1. 6.111. 


11. 252.5. 


21. .05. 


131. 2.40003. 


2. 3.12.. 


12. 25.25. 


22. .005. 


32. 2.400305. 


3. 2.6. 


13. 2.525. 


23. .0005. 


33. .5. 


4. .2. 


14. .2525. 


24. .00005. 


34. .50. 


5. . .25. 


15. 40.5. 


25. .000005 


35. .500. 


6. .75. 


16. 4.05. 


26. .007. 


36. .5000. 


7. .125. 


17. .405. 


27. .00007. 


37. .050. 


a 17.3. 


18. 306.1. 


28. .072. 


38. 8.0900. 


9. 144.16. 


19. 30.61. 


29. 3.0407. 


39. .0000009. 


10. 3456.4. 


20. 3.061. 


30. 3.4007. 


40. 1.00000080. 



186* Mode of writing Decimal Numbers. 

In writing a decimal fraction, it should be made to occupy 
as many places as it requires ciphers in its denominator. 
Therefore, following the point, write as manjr ciphers as the 
number of decimal places required exceeds the number of 
figures exptessnig the numerator; then write such figures 
as will express the numerator; and the fraction will be 
properly expressed. 
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167. MoDBL OF ▲ Recitation. 

Write twelve, and one thousand and sixteen ten-mil* 
lionths. 

First, write twelve and the point, thus ; 12. ; then, as the 
decimal must occupy seven places, and it requires only four 
figures to express me numerator, write three ciphers, and 
one thousand and sixteen, thus; 12.0001016, which is the 
number required. 

168* Exercises in wBrriNC Dechhal Numbers. 

In like manner, write the foUomng number jt, expressing 
thefractiom decimally. 



1. 27tV. 

2. l^rhs- 

3. 108,1;,. 

4. 73t«„. 



6. 


l^TuW- 


7. 


A. 


a 


ToU"* 


9. 


ttjW' 


10. 


TTjijTTJ- 



11. 13^. 

12. ItMtt. 

13. IVymrr. 

*^' lOOOO* 

16- -Afe. 



16. tWIt- 

17. -^WV- 

18. Tffg; 

••*'• 1 80 Off* 

^* TOoOOOO* 



21. Seventeen, and four hundred and nine thousandths. 

22. Six, and sixty-five thousandths. 

23. Seven, and seven ten-thousandths. 

24. Ten thousand eight hundred and nine hundred-thou- 
sandths. 

25. Twenty-six, and fifteen milHonths. 
Three, and one hundred and one ten-thousandths. 
Four, and twenty-five hundred-thousandths. • 
Eight, and six hundred and four millionths. 
One, and sixty thousand and Rye ten-millionths. 
Two, and thirty thousand hundred-thousandths. 
How many thousandths in .2 ? 
How many hundredths in 2.5 ? 
Reduce -fiy to thousandths. 
Reduce iVy^y to its lowest terms. 
Reduce .25 to its lowest terms in a common iractioB. 
Reduce .3125 to its lowest terms. 
Reduce ^t rhry ^^nd -nAnr* ^ thousandths and add 



26. 

27. 

28. 

29. 

30. 

31. 

32. 

33. 

34. 

35. 

36. 

37. 
them. 

38. 
and add them. 



Reduce ^ , ttAiti &nd -j^tr, to a comnum d«iiomkiator» 
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)m FfiDSSAL Monet bzpbbssbd by Dbcuial Numbbbs. 



Federal money is the metallic money which is coined by 
the authority of the United States, ft consists of eagles, 
dollars, dimes, cents, and mills ; the values of which, as you 
may observe in the following table, correspond to decimal 
numbers; 1 coin of either denomination equaling 10 of the 
next lower; or 10 coins of either denomination equaling 1 of 
the next higher, ( 10.) But the mill is only an imaginciry coin. 

In commerce, eagles are expressed in dollars, and dimes in 
cents. The doUar is considered the unit, and cents and 
mills, decimal fractions of a dollar. Hence, numbers express- 
ing Federal money are precisely like numbers in decimal 
fractions, and they are made to express Federal money by 
prefixing to them this character (8.) 




= 100= 1000= ioBoo= $10. . . . 

1= 10= 100= 1000 = $ 1.... 

1= 10= 100 = $ .10. 

1» 10 = $ .01. 

1 = $ .001 



Bead. 

Ten dollars. 
One dollar. 
Ten cents. 
One cent, t 
One mill. 



e«nu and oae mill. 



2500 h||[idredths. 
2500a thousandths. 



11111 = $11,111 [ 
1T0« Reduction of Fbdbral Money illustbated. 

1. In 25 how many hundredths? — how many thous- 
andths ? 

Since there are -J^ in 1, there 
will be 100 times as many hun- 
dredths as units ; therefore, multi- 
ply the units by 100, by annexing 
two ciphers, (31*) 
There will be 1000 times as many thousandths as units ; 
therefore, annex three ciphers to 25, which will give the 
answer required. 

2. It! $25, how many cents ? — how many mills ? 

Since there are 100 cents in $1, there 
2500 cents. will be 100 times as many cents as dol- 
lars ; therefore, annex two ciphers, (10) 
25000 mills. to 25, making 2500 cents, which is the 
answer required. 
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There will le 1000 times as many mills as dolhrs; there* 
fore, amiex three ciphers to the dollars, which will reduce 
the dollars to mills, as required. 

Observe that, by pointing off the ciphers annexed in these 
examples, that is, putting a point between the 25 and the 
ciphers, the hundredths and thousandths wiU be reduced to 
units again, and the cents and mills to dollars again, 

1T1« Model of a Kecitation. 

1. Iq 25126 mills how many cents ? — how many dollars ^ 

Since in 1 cent there are 10 mills, 

2512,5 cents. there will be ^, or .1 as many cents as 

mills ; therefore, divide by 10, by point- 

$25,125 ing off one figure at the right hand, 

(10) ; for thus the tens become units, 

and the other figures, also, are all brought one degree lower 

There will l^ h^tt* ^^ '^^ ^^ many dollars as mills, 

therefore, point ofifti^ee figures, {1^ ; for thus the thousands 

become units, and all the other figures are also brought three 

degrees lower. 

ITSe Exercises in the REmrcriON of Federal Monet. 

In like manner, solve and explain the foUowing problems. 

1. In 816, how many cents? 

2. How many mills .in $16? 

3. In 12000 milLs how many cents ? 

4. How many doUars in 12000 mills ? 

5. In 75 cents how many mills ? 

6. In $8.25 how many cents ? 

7. In $5,125, how many mills ? 

8. How many cents in $5,125? • 

9. In $3,375, how many dollars, cents and milli ? 

10. In 16125 mills how many dollars ? 

11. In 12548 cents, how many dollars ? 

12. Reduce $37.50 to cents. 

13. Reduce 75625 mills to dollars ? 

14. Reduce 984 mills to dolkurs. 

15. Reduce $.75 to cents. 

16. Reduce $.125 to mills. 

17. Howmany mills in $1.25? 

18. How many cents in $2,375 ? 

19. In 12345 mills how many dolltrSi cents and mills < 

20. How many times 10 in 85 ? 
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2L DiTide6&6byl00. 

22. Divide 1836 by 1000. 

23. Whatis-rixFof 1728? 

24. How many times 100 in 1276? 

25. Reduce 12.25 to hundredths. 

173* Model of a Recitation. 

1. Bought 1 barrel of flour for $6.75, 10 pounds of cof- 
fee for S2.20, 7 pounds of sugar for f .875, 12 pounds of 
butter for $2, 1 pound of raisins for $.125, and 2 oranges for 
$•06. What was the whole amount ? 

Arrange the numbers together so that the figures of each 
denomination, may stand in a column by them- 

6.75 selves, and proceed as in the addition of 

2.20 integral numbers, (90.) 

.875 ' The IQ mills of the first column make 1 

2. cent, ( 169^) which added with the first column 

.125 of cents make 21 cents, equal to 1 cent, which 

.06 write, and 2 dimes ; which add with the other 

dimes, making 20 dimes, equal to 2 dollars ; 

$12.01 write a cipher in the dimes* place, or second 

place of cents, and add the 2 dollars \vith the 
other dollars, making 12 dollars, which written at the left of 
the point, make $12.01, the answer required. 

2. Mr. Farmer having a pasture of 25 acres, fenced off 
2.375 acres to plant with potatoes; hoV many acres remained 
in the pasture? 

Write the subtrahend under the minuend, placing the 

figures of each denomination under those 

25. of the same denomination, and proceed as 

2.375 in the subtraction of integral numbers, 

(S3.) Since there are no thousandths 

22.625 acres. from which to take the 5, reduce 1 of 

the 5 units to tenths, (lO,) making 10, 
one of which (leaving 9,) wduce to hundredths, making 10, 
one of which (leaving 9,) reduce to thousandths, making 10, 
from which subtract the 5, and 5 thousandths remain, which 
write ; 7 hundredths from 9 hundreths leave 2 hundreddis, 
which write ; 3 tenths from 9 tenths leave 6 tenths, which 
write; 2 units from 4 units leave 2 units, which write; and 
blank from 2 tens leaves 2 tens, which write; making 22.625 
acres, whkh is the answer required. 
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174. Exercises in adding and svbtractino Dsoikal 

Numbers. 

In like manner ^ solve and explain the following prohUnu^ 
taking care to keep a point between the integral and frac- 
tional parts of every number. 

1. Bou^t a pair of oxen for $76.50, a horse for $75, and 
a cow for 925.75; what was the whole amount? 

2. A man gave $4.75 for a pair of boots, and $2.25 for a 
pair of shoes; how much more did the boots cost than the 
shoes ? 

3. A man bought a cow and calf for $2S.375, and sold the 
calf for $3,625, what did the cow cost him ? 

4 Bought a horse for $92, but sold him so as to lose 
$15.25 ; for how much was he sold ? 

5. What is the whole cost of a cart at $17,625, a wagon at 
$4a50, a plough at $7,333, a rake at $.42, a hoe at $.60, 
and a pitchfork at $.875 ? 

6. How much cloth in 6 pieces measuring as follows, 
25.5 yards, 27.75 yards, 28.125 yards, 30 yards, 29.375 
yards, and 26.5 yards ? 

7. A merchant having a piece of cloth measuring 25 
yards, sold from it 1.875 yards for a coat, and 1.125 yards 
for a pair of pantaloons; how much was there left in the 
piece? 

8. Mr. Farmer took to market 32 bushels of potatoes in 
one load, and peddled tliem as follows : 5,5 bushels for $2.75, 
4.25 bushels for $2,125, 6.75 bushels for $3,375, 10.5^ 
bushels for $5.25, and the rest of the load for $2.50; how 
much did he sell at the last sale ; and how much did he get 
for his load ? 

9. A man owing $253, paid $187,375, how much did he 
then owe ? 

10. Add together 10.0625, 5.1875, 6.5, and 4.25. 

11. How much is 15.5 + 2.75 + 3.75— 12 ? 

12. What is the sum of 192.423 and 20.58? 

13. What is the difference between 12.5 and 6.25 ? 

14. \^hat is the sum and difference of 245.0075 and 
234.9925 ? 

15. Subtract 2tV from 4^^ 

17tl. Model of a Recitation. 

I. If J.. 75 yards be required for 1 coat, how much would 
be required for 7 coals ? 
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n me ' Arrange the multiplicand and multi* 

w plier, and proceed as in the multiplication 

of integral numbers, (9ff) and the product 

100^ wU would be 1226; but, since 7 times 176 
ixS.^D yarqp. ^^^^ ^^ ^^ ^^^^ ^.^ ^ ^^^ ^j^^^ 

of the same kind, 7 tiiAes 176 hundredths will be 1226 Aun- 
dredths, or 12.25. 

But, to analyze it, say : 7 times 6 hundredths are 36 hun- 
dredths, equal to 6 hundredths, which write in the place of 
hundredths, and 3 tenths, (10«) which add with 7 times 7 
tenths, making 62 tenths, equal to 2 tenths, which write in 
the place of tenths, and 6 units, which add with 7 times 1 
unit, making 12 units, which write at the left of the point, 
and the result will be the answer required. 

2. At $175 per acre, what would be the cost of .7 acres, 
or, more properly, .7 of an acre ? 

Since 1 acre costs 9176, .7 of an acre would 

$176 ^^^* '^ times as much, or .7 as much. First, 

„ multiply by 7, as if it were 7 units, which gives 

_____;_ $1226. But, the right multiplier being .7, only 

g^oo /c A of units, the right product should be only -^ 

' of 1226 ; therefore, divide this product by 10, 

by removing the point one place farther to the 

left, (lO.) which gives $122.60, the answer required. 

3. Wnat would be the price of 2.26 cords of wood, at 
$5,375 per cord ? 

Since 1 cord costs $6,376, 2.26 cords 

$5,375 would cost 2.25 times as much. 226 

2.25 times 5.375 would be 1209.375. But, 

eyf^Qrycr thc multiplier being only -j^ of 225, the 

10750 product will be only ^^ of 1209.375 ; 

10750 therefore, divide by 100, by pointing off 

two more figures (ITl) for decimals, 

$12.09375 making $12.09375, which is the answer 

required. 

4. Multiply .125 by .03. 

3 times .125 would be .376. But the multi- 

.126 plier being ^^xt of 3, the product will be ^^ 

.03 of .375 ; therefore, divide by 100, by removing 

the point (163) two places farther to the left. 

.00376 But you must make those places in this exam- 
ple, Dy prefixing ciphers. 
11 
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1T6« Proof of the Pointino in the Mttltipligation or 
Decimals. 

Observe, thaty in the preceding examples^ {\TfS^) each 
product has as many decimal figures as aUits fyctors. This 
will hold true in all cases ; and this tfuth may be applied to 
prove the pointing of the product ; for^ if the factors he con- 
sidered as integral numbers^ the product wotdd be integral; 
andj since for every removal of the point one place to the leftt 
i?i either factor j that factor becomes ^ as large, (10,) and^ 
consequently, the product also becomes ^ as large, the pro- 
duct MUST BE DIVIDED BY 10, (wMch is done by removing the 
point (10) one place to the left,) fob every decimal figure 

IN ALL THE FACTORS. 

177« Exercises in the Multipugation of Decimal Nmc- 

BEES. 

In Uke manner, solve and explain thefoUaufing prohlems. 

1. How many yards of cloth would be required for 5 pwn • 
of pantaloons, if 1.26 yards be put into eacb pair ? 

2. What cost 8 vards of cloth, at $2,875 per yard ? 

3. How many aoUars in 8 ninepences, if $.125 make 1 
ninepence ? 

4. If $.0625 make 1 fourpence-halfpenny, how mudb is 
16 fourpence-halfpennies ? 

5. How much would a man receive for 6 barrels of pork 
at $17.25 per barrel ? 

6. At $5.50 per yard, what cost 10 yards of broad cloth ? 

7. At $.05 per pound, what cost 100 pounds of rice ? 

8. At $.20 per pound, what cost 1000 pounds of butler ? 

9. What cost 60 pounds of candles, at $.17 per pound ? 

10. What cost 12 dozen of eggs, at $.125 per dozen ? 

11. Multiply 5.333 by 8. 

12. Multiply .464 by 25. 

13. How much is 50 times .05 ? 

14. What is the amount of the following bill ? 

Mr. John Debtor, ^^^^^^ ^"^^ 2* ^^' 

Bought of Charles Creditor, 
7 yds. Broad Cloth, ir $5.50 per yard, 

5 " Cassimere, l» 1.50 " " 

12 « Striped Jean, « .375 « " 

15 " Bleached Sheeting, ir .1^ " <* 
27 " Brown " # .lg5 « « 
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l5. If a barrel of floor cost 86, what cost .5 barrels ? 

16 At 825 a ton, what cost .7 of a ton of hay ? 

17. At $6 per yard, what cost .25 of a yard of cloth ? 

18. At 88 per cord, what cost .75 of a cord of wood I 

19. At 8^ per acre, what cost .125 of an acre of land ? 

20. What is the amount of the followmg btf? 

Mr. Jacob Shem. ^alem. June 2. 1846. 

Bought of Israel Ham, 
37.5 yards Grerman Broad Cloth, m 89 per yd* 
25.75 " French " " • 87 " " 
18.125 '' English Gasnmere, # 83 «« " 
24.375 '< American " #82 « <' 



21. Multii^ 144 by .5. 

22. What is .5 of 1728? 

23. Multiply 512 by .25. 

24. What is .75 of 856? 

25. Multiply 1840 by ;125. 

26. What is .625 of 1000 ? 

27. Multiply 75 W .004. 
2a What is .0003 of 3000? 

29. At 8.96 a gallon, what costs .4 gallons of ml? 

30. At 8.50 a Yard,.what costs .5 yiurds of doth? 

31. Multiply .3 by .6. 

32. What is .4 of .7? 

33. Multiply .25 by .5. 

34. What cost 1.5 yards, at 8.12 per yard ? 

35. What cost 4.12 3rards, ajt 8.50 per yard ? 

36. What is the amount of the following bill ? 

Mr. Reuben Retail, »*«*»"' ^"^ *. 1846. 

Bought of Warren Wholesale, 
6.5 dozen Spelling-BookS| m$ 1.75 per doz. 
8.25 « Young-Readers, # 8 2.875 « " 
10.75 " National-Readers, m 8 7.50 " " 
9.25 " Testaments, m $ 3.625 " « 

45 " Polyglot Bibles, •810.50 " " 
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37. Wbat is the product <^ J20i multiplied by 1.4? 
Sa How much is 11.03 times .1109 ? 

39. Multiply .04 by .004. 

40. What is .0006 of .0012 ? 

41. MBlti|4y 1.006 by .002. 

42. Multipp.062by .003. 

43. How much is .0004 of .025 ? 

44. What is the second power (49) of .6 ? 

45. What is the second power of .25 ? 

46. What is the third power of .5 ? 

47. What is the fourth power of .5 ? 

1T8« Model of a REcrrATioN. 

1. K 4 books cost S3, how much would that be apiece ? 

One book bein^f i of 4 books, the price 
Axofki^ry/z of 1 book should w i of ^ prke of 4 
4)jU(«5.7d ^^^ Jof3doDarswouldbe|ofadol. 

lar, (94^) in a common fraction ; but the 

2Q answer may be obtibined in a decioial 

2Q form. Thus, } of 3 dolkrs not being a 

whole dollar, reduce the 3 ddlars to diisnes, 

or tenths, (ITO^) making 30 tenths, J of 

which is .7, and 2 dimes, or tenths, re* 

maining, whidi reduce to cents, or faundredth^y making 20 

hundredths, ^ of whi^ k .05, which, written with the .7, 

makes $.75, the answer required. 

2. A man, having 3 acres of land, divided it into 8 equal 
house-lots. How many acres in each lot ? 

o Each lot would contain ^ of 3 

Q\ o A / Q^/: ««,^- acres, which is g of an acre ; but 

o) d.U (.t>7o acres. *i.» £ y i. j j 

^24 uiis common fraction may be reduced 

to a decimal fraction. Thus, J of 3 

gQ acres not being a whole acre, reduce 

^ the 3 acres to tenths, making (168) 

_ 30 tenths, J of which is .3, and .6 

MQ remaining, which reduce to hun- 

^ dredths, making 60 hundredths, ^ 

of which is .07, which write, and .04 
remaining, which reduce to thou- 
sandths, making 40 thousandths, ^ of which is .005, which 
write, making .375 of an acre, the answer required. 
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3. At S3.375 for 9 gallons of molasses, what would be the 
cost of 1 gallon ? 

One gallon would cost ^ of the price of 9 
gv Q ^g ffallons. j^ of 3 dollars not being a uihoU dol- 

' ^ kr, reduce the 3 to tenths, making, with the 3 

% 375 tenths, 33 tenths, 4 of which ii .3, and .6 re- 
maining, which reauce to hundredths, making, 
with the 7 hundredths, 67 hundredths, ^ of 
which is .07, which write, and .04 remaining, which reduce 
to thousandths, making, with the 5 thousandths, 45 thou- 
sandths, \ of which is .005, which write, making $.375, which 
is the answer required. 

179* EXEBCISES IN REDUCING CoMMON FRACTIONS TO 

Decimal Fractions. 

In Wee manner y solte and explain the following proMems. 

1. If 12.25 yards be required for 7 coats, how much 
would be required for 1 coat ? 

2. If $.375 be paid for 3 boy's tickets for admission to a 
concert, what would be the price of 1 ticket ? 

3. If 4 rides in a car cost $6, what is the cost of 1 ride ? 

4. If 3 bushels of apples be divided among 4 men, what 
would be each man's share ? 

5. If 12 dozen of eggs cost $1.50, how much is that per 
dozen ? 

6. If 3 acres of land be fenced off into 5 equal parts, how 
many acres in each part ? 

7. Reduce f to a decimal fraction. 

8. Reduce | to a decimal fraction. 

9. Reduce J to a decimal fraction. 

10. Reduce |^ to a decimal fraction. 

11. Reduce il^ to a decimal fraction. 

12. How many times is 24 contained in 6 ? 

13. How many times is 12 contained in 28.8 ? 

14. Divide 17.28 by 48. 

15. Divide 1.44 by 72. 

16. Divide 4.096 by 64. 

17. Reduce j^ to a decimal fraction. 

18. How many times is 50 contained in 2.5 ? 

19. How many times is 100 contained in 5 ? 

20. Divide 3.75 by 8. 

21. Divide 2.5 by 4. 

11* 
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I 

180* Model of a Recitation. 

1. Divide 64.32 by 40. 

The factors 10 and 4 composing • 40, first 

4^ /t 400 divide by 10, by removing the point (lO) one 

^ ^lace farther to the left, to obtain ^ of the 

1 358 dividend, which divide (118) by 4, to obtain 

i ^^ i\r» or -^ ^^ ^® dividend, which will be 

the answer required. 

2. How many times is 35000 contained in 31.5 ? 

The factors 1000, 7, and 5, composing 
„v 0315 35000, first divide by ICKK), by removing the 

'^ point (10) three places farther towards th^ 

5^ 0045 * ? ^^ obtain jjf^ of the dividend, which 

^ _; divide by 7, to obtain | of y^, or ^^^ 

OOOQ (118) of the dividend, which divide by 6, to 
obtain ^ of TT^nr, or ^^^^ of the dividend, 
which will be the answer required. 

181. Observation. 

Observe thaty when the divisor is a certain number of 
tens, hun&reds^ or thousands , ^c, it is more convenient to 
divide first by one ten, hundred, or thousand, ^c; then divide 
thai quotient by the other factor of the divisor. 

1^« EXERCBBSS IN DIVIDING BT UnITS OF THE HIG^R 

Orders. 

In like manner, solve and explain the following 'problems. 

1. How many times is 500 contained in 1775 \ 

2. Divide 6.25 by 250. 

3. How many times 9000 in 63459 ? 

4. What is the quotient of 129.6 divided by 1200 ? 

5. Divide 3.651 by 30. 

6. How many tons, of 2000 pounds each, in 16948.25 
pounds ? 

7. What part of an hour is 21 minutes ? 

8. How many years would it take a man to save $5750, 
at $500 per year ? 

9. How many months, at $60 per month, would it take a 
man to earn $1296 ? 

10. Divide 45.6855 by 1500. 
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IJ. Divide 8943,75 by 75000. 

12. What part of a ton, or 2000 pounds, are 1728 pounds t 

13. How manvr times is 42000 contained in 586.488 ? 

14. Beduce 14784 minutes to hours. 

15. How many eagles, of $10 each, in $362.50 ? 

183* Illustration op Infinite Decimals. 

1. If $i be paid for 9 writing-books, how much would 
that be apiece ? 

If 9 books cost $1, one book 

2 would cost J of a dollar. But to re- 

9H 0/S 111 -+• duce^toadecimal form, (178) annex 

• *Q ^ ' "** a point and a cipher to the numera- 

tor, and divide it by the denomipator, 

,/v which will give .1 for the first quo- 

Q tient figure. A cipher annexed to 

the remainder, gives .01 for the quo- 

jQ tient ; a cipher anffexed to this ]%- 

n mainder, gives .001 for the quotient ; 

and thus, continuing without limit, 

I the same remainder would recur, and 

the same figure would be repeated in 
the quotient. This quotient, and the 
like, are called Infinite Decimals. 
When a quotient figure thus repeats, it is called a repe- 
tend; and the fact of its being a repetend, is denoted by 
placing a point over the first figure, omittipg the rest. Thus, 
.i«=.lll&c. = i; .2=;.222&c.=:|; .5==.55*&;c. = | ; 
and any figure, thus repeating, is so many times ^. There- 
fore, to reduce any repetend of one repeating figure to a com- 
mon fraction, you need only make tne repeating figure the 
numerator, a»a 9 the denominator, and the result will be a 
fraction of 1 iii the next higher place. 
2. Reduce ^ to a decimal. 

J^ . . When two or more figures 

99)1.00(.0101 &c. = .01 repeat, as in this example, the 

99 repetend is denoted by a point 

— over both the first and last of 

IQO the repeating figures. 

Since .di = ^, any two 
figorea thtie repeating, equal so many times ^; and m like 
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manner, three repeating figures equal so many times j^ 

Therefore, to reduce any repetend to a common fraetim, 
take the repeating figures for a numerator, and as many % 
for a denominator, and the result wiU be an equal fraction 
of I in the next higher place, 

184* MoDBL OF A Rkcitation. 

1. Reduce ^ to a decimal fraction, and back again to a 
common fraction. 

i = .16 = TV + f0fTV = TV + A = A + A = «=i 

2. Reduce ^^ to a decimal, and back again. 

18ff* EXBRCISES IN THE REDUCTION OF INFINITE DECIMALS. 

In like manner, solve and explain the following problems* 

1. Reduce ^^ ^^ ^ decimal, and back again to a common 
fraction. 

2. Reduce ^ to a decimal, and back again to a common 
fraction. 

3. Reduce -f^ to a decimal, and back again to a common 
fraction. 

i. Reduce fj to a decimal, and back again to a i^ommon 
fraction. 

5. Reduce | to a decimal, and back again to a common 
fraction. 

6. Reduce'.^ to a decimal, and back again to a commfli 
fraction. 

7. Reduce .63 to a common fraction. 

8. Reduce .46 to a common fraction. 

9. Reduce .325 to a common fraction. 

10. Reduce .24 to a common fraction. 

11. Reduce ^^ to a decimal, and back again to a common 
fraction. 

12. Reduce fj j to a decimal, and back again to a cominofi 
fraction. 
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18^ MoDBL OF A Recitation. 

1. Eeduce ^ to a decimal fraction. 
l_ It will geheraHy be sufficiently ac- 

72)1.00(.014 — curate to extend the quotient only to 
72 four or five places of ^lecitnala, and 

write in the last place the figure that 

S80 will make the qoolient the nmurer cor- 

288 rect, with ( — ) after it if the figure be 

— ^ too lai^i and (-|-> if it be too small. 

But if it be required to multiply such a 

c^Mdeat, some allowance should be made for its mcorrect- 



2. How much would 125 cords of wood come to, at $5.lS 
per cord ? 

^ |A 6 tines 6 axe 90, but if another 6 of the 

125 repetend were written and multiplied by 5, ^ 

would afibrd 3 to be added to this 30, making 

33; therefore, write 3 hi the first place, i 

2563 times 6 are 12, but if another 6 were written 

10333 A^d multiplied by 2, it would affoid 1 more to 

51666 ^ idded to this 12, making 13 ; write the 3, 

and, since this 3 is a repetend, continue it to 

Sl^645 83 ^ lowest place; so, also, continue the 6 

'*^^* down to ihe lowest place. The sum of the 

first column is 12, but as &ere might be a lower coltettn like 

^18, which would afibrd 1 more for this column, write 3 in 

the first place, &c. 

a What would be the cost of 1 pair of boot^, if 5 pairs 
cost $16? 

5 is contained 3 times in 16, and 1 

5) 16.(1^d33 -(* remains, which reduce to tenths, making 

15 • with the .6 belonging to the repetend, 

— - 16 tenths, which will give .3 for the 

16 ouotient; 1 tenth remains, which re- 

15 duced to hundredths, and added to the 

.06, will give .03 for the quotient, &c. 

187» Exercises in the Use of Infintfe Decimals. 

In W^ manner^ solve and expiain the following probleTns. 

1. If there are S4 in 1 sterling pound, what is the value 
of 1000 sterlmg pounds ? 
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2. If t.l6 make a shilling, what is the value of 6 
shillings? 

3. If S.0S3 make a sixpence, what is the value of 12 six- 
pences ? 

4. If $.0416 make a threq;>ence, what is the value of ,24 
threepences? 

6. What is the walue c^ 100 yar^ of silk, at t.83 per 
yard? 

6. If 6 spelling books cost t.SS, what is the price of 1 of 
Jiem? 

7. What is the value of 1 sterling pound, if 12 pounds 
make $Sd. ? 

8. If 6 yards of silk cost $5, what is that per yard? 

9. If 24 oranges cost tl, how much is that apiece ? 

10. What would 1 comb cost, if 60 combs should cost 
•5.00? 

188* Model of a Recitation. 

1. At t.l2 a pound for raisins, how many pounds may be 
bought for 92.88? 

As many pounds may be bought 

.12)2.88(24 pounds. as 9.12 is contained times in $2.88 ; 

24 that is, 12 cents in 288 cents, or, 12 

— hundredths in 288 hundredths, which 

48 will be as many times as 12 things of 

48 any kind is contained in 288 mings 

of the satne kind; thai is, 24 times; 

therefore, 24 pounds is the answer 
required. 

2. If a charitable person distribute 3 barrels of flour to the 
poor, giving them .125 of a barrel apiece, to how many 
persons could he give a portion ? 

To as many persons as .125 is 

.125)3.000(24 persons. contained times in 3. 

250 Observe, thatf in the first es^' 

ampUy both divisor ani dividend 

500 being of the same denomination, 
500t the quotient was an integral 
number, and necessarily so, from 

the fact, that if both divisor and 
dividend be of the same denomination, it cannot affect the 
quotient^ whether that denomiiuUion be pounds, barreu, mileSp 
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daySf dolKflrSy cents, miUs, tenths, huTtdredths, or thousandths. 
For instance ; 6 things o/a!hy denomination are contained in 
12 things of the same denomination, 2 tohole times. 

Therefore, if this dividend be reduced to the same denomi- 
nation as the divisor, that is, to thousandths, the quotient 
so far must be an integral number. The quotient being 24, 
so many persons could receive a portion of the flour. 

3. How many bushels of apples at $.§ per bushel may be 
bought for 8.375? 

As many bushels as .5 is contain* 

.5).375(.75 bushels. *ed times m .375. 5 tenths is not 

35 contained in 3 tenths ; therefore, there 

can be no units in the quotient ; write 

25 the point, and take into consideration 

25 one more figure of the dividend, and 

the quotient figure thence obtained 

will be tenths, since tenuis follow 
next to units ; then come hundredths, &c., in their own order. 

4, At $6.25 per barrel for floiir, how many barrels, or 
what part of a bsurrel may be bought for $.03125 ? 

As many barrels as 6.25 is 

6.25).03125(.005 barrels. contained times in .03125. 

3125 The divisor being hundredths 

only the hundredths of the 

^ dividend will afford units for 

the quotient, but 625 (hundredths) not being contained in the 
3 (hundredths,) there will be no units in the quotient. Write 
the point, and take into consideration one more figure of the 
dividend, which gives tenths for the quotient; the next 
figure gives hundredths for the quotient, and the next 
figure gives 5 thousandths, which, as there is no remainder, 
is the answer required. 

189* Observation. 

In the division of decimals by integral, or decimal num- 
bers, you need have little difficulty in jiscertaining the right 
place for the point, if you observe understa?idingly, that the 
figures of the dividend, as low as the lowest figure of the 
divisor i arid no farther, wiU give integral quotient figures /, 
and if you are careful to write the point in the quotient as 
soon as you have come to its place. Should not the dividcTid 
already be as low as the divisor, make it so hy annexing 
ciphers. 
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190« Proof op thb PomnNO m the Division of Deci- 
mals. 

To prove whether you have pointed the quotient correctly, 
consider that the divisor and quotient being the two factors 
of the dividend, (7S) must together have the same number . 
of decimal figures as the dividend, (176)* If your work 
stands this test, probably you have put the point m its right 
place. 

191. EXEBCISES IN THE DIVISION ttF DECIMALS. 

In like manner, solve and explain the following proUems, 

1. How many umbrellas, at $1.25 apiece, may be bought 
for $3.75? 

2. How many pairs of half-hose, at $.35 a pair, may be 
bought for $1.40 ? 

3. How many pounds of coffee, at $.12 a pound, may be 
bought for $13.44? 

4. How many pounds of cheese, at $.07 a pound, may be 
bought for $5.25 « 

5. At $1.50 per yard, how many yards of cassimere may 
be bought for $24. ? 

6. At $.80 per yard, how many yards of kersey -may be 
bought for $20 ? 

7. At $.40 per yard, how many yards of Jiannel may be 
bought for $12? 

8. At $.20 per yard, how many yards of calico may be 
bought for $32? 

9. If $108.50 be paid for cassimere, at $4 per yard, how 
many yards were bought ? 

10. If $18.50 be paid for broad-cloth, at $5 a yard, how 
many yards were bought ? 

11. If $28.35 be paid for 4.5 barrels of flour, how much 
is that a barrel ? 

12. If $153,525 be paid for 26.7 cords of wood, what 
would 1 cord cost ? 

13. What would 1 bushel of wheat cost, if 14.75 bushels 
cost $18.4375 ? 

14. What would lib. of sugar cost, if 375.6 pounds cost 
$46.95? 

15. What would 1 ton of potash cost, if 28.75 tons cost 
$3616.175? 
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16. What would 1 bcahel of corn cost, if 63.5 bushels 
cost $49.53? 

17% What costs 1 yard of cloth, if 79.4 yards cost 
S187.384? 

18. How much sugar, at $.125 per pound, can be bought 
for $15.50? 

19. If 112 pounds of iron cost S7.28, what is the cost of 1 
pound ? 

20. How many times is $.06 contained in $33.60 ? 

21. How many times is .46 contained in 18.4? 

22. How many times is .18 contained in 7.02? 

23. How many limes is .4 contained in 2.5 ? 

24. Divide 13.2 by 17.6. 

25. Divide 61.512 by 2.4. 

26. Divide .063 by 10.5. 

27. Divide 1.8144 by 10.5. 

28. Divide 5.38575 by 1.075. 

29. What part of8 is 3? 

30. What part of 8 is .3? 

31. What part of 2.4 is .6? 

32. What part of 10.35 is 5.175? 

33. How many times is .2 contained in .06 ? 

34. How many times is .04 contained in .008? 

35. Divide .00003 by .003. 

36. Divide .000011021 by .0107. 

37. Divide .00001 by .025. 
. 38. Divide 47 by .1. 

39. Divide 3. by .0003. 

40. What part of 1.006 is .002012? 



VIII. COMPOUND NUMBERS. 

103. Compound Numbers defined and illustbated. 

In simple numbers, such as we have heretofore employed, 
the several orders of units increase, or decrease, by the 
uniform ratio 10 or ^, that is, one unit of each order equals 
10 units of the next lower order (lOj) or -j^y of a unit of the 
next higher order. But a compound number is a number which 
expresses a quantity in several denomiTiatioans having no uni' 
form ratio. Thus, 4 yards 2 feet 6 inches, is a compound 
number ; 12 inches making a foot, and 3 feet a yard. 
12 
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Tl^r(Uw%i^M/li\ of the denanwn^ 
hers, are eachMUd in the foSotoing toMes, which shovld be 
thoroughly committed to memny. 

19S« Long Measure illustrated. 

Idmg measure is used in measuring distances between two 
points. Its unit is the mile, which is divided and subdivided^ 
according to the following 

TaMe. 

m. Air. rods. yds. ft in. 

1 = 8 = 820 = 1760 = 5280 = 63360. 

I=40ss220 = 660 = 7920. 

1= di= 164= 198. 

1 = 3 = 36. 

1 = 12. 



40 rods = 1 furlong. 
8 fur. =1 mile. 



12 inches sss 1 foot. 
3 ft. =s= 1 yard. 
5| yd. :^ 1 rod. 

194. Cloth Measure illustrated. 

Cloth measure is used in measuring cloths, laces, ribbons^ 
SfC, Its unit is the yard of long measure, which is divided, 
and subdivided, according to the following 

TaOe. 

na, in. 

2| inches = 1 nail. 
4 na. =1 quarter. 



yd. qr. 

1 = 4=16== 36. 
1= 4= 9. 

1= 2J. 



4 qr. =1 yard. 



19S. Square Measure illustrated. 

Square measure is used in measuring surfaces. The unit of 
measure is^ sqttare, which is a plain surface having four equal 
sides and angles (430). It is called a square inch, foot, 
yard, &c., according as its side is one inch, foot, yard, &c., in 
length. 

If lines one incl;i, or foot, &c., apart, be drawn parallel 
(439) to two opposite sides of a square, and, in like lAanner^ 
lines be drawn parallel to the other two sides,'the mimber of 
squares thus formed, or the superficial contents of the square, 
will be the second power (49) of the inches, or feet, &c., in 
a side of the square ; for the number of inches, or feet, &c., 
in a side of the square, will be equal to the oumber of rows 
of squares, and to the number of squares in each row, tha 
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^odact of which will express the contents of the square. 
Thus, a square foot would make 12 rows of 12 square 
inches each, equal to 144 square inches, which is the second 
power (368) of 12, the number of inches in the side of a 
square foot. 

Hence, the contents of any rectangular surface (490) if 
the product of its length and breadth. 

The square n^fe is divided and subdivided according to the 
following 

Table. 



roodi. rods. yds. ft. In. 

Ii.«4a«:2560»103400»d097600 —27878400 *»401448060a. 
1— 4— 160— 4840 — 43560 — 6272640. 
1» 40— 1210 — 10890 — 1568160. 
1— 



30i— 272*— 


39204. 


1 — 9 — 


1296. 


1 — 


144. 


40 rods r= 1 rood. 


• 


4 roods =s 1 acre. 




640 acres = 1 mile. 





144 inches ^ 1 foot. 
9 ft =1 yard. 
304 yd. =lrod. 

196* Cubic Measube illusteated. 

Cu^ measure is used in measuring solids and capacsHes^ 
or anything that has three dimensions, length, breech, and 
thickness. 

The unit of measure is a cube, which is a solid having six 
equal square faces. ^490). It is called a cubic inch, or foot, 
&c., according as a side of a face of it is one inch, or foot, 
&c., in length. 

If 1^2 boards, each a foot square and one inch thick, be 
piled together, they would make a cubic foot; but each 
board may be divided into 12 equal pieces one inch wideband 
thick, and each piece into 12 cubic inches ; therefore, each 
board would make 12 X 12 = 144 cubic inches, and ihe 12 
boards, or cubic fojt, would make 12 X 12X 12^J728 
cubic inches. 

Hence, the contetOs of a cube is the product of its three 
dimeTisions, or the product of its base (4S9) and height, or 
the third power (4v) of a side of one of the cube^s faces. 

Hence also, the contents of any solid, <J»c., having rectan- 
guHi^aces, (430) is the product of its three dimensions. 
^. A- cubic yar^ is divided and subdivided, according to the 
*. following table. • ^^'* 
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TaMe. 
^1 = 27 = 46656. I 1728 inches = 1 foot.* 



1= 1728. I 27 ft. =:lyard. 

128 feet make 1 cord ; but it is usual to consider | of a 
cord, or 16 cubic feet, 1 cord-foot ; hence, 8 cord-feet make 1' 
cord. 

50 feet of timber, make 1 ton. But a ton of round timber 
will make only 40 feet of square timber, as -J^ is allowed for 
waste in squaring. 

19T* Day Measitbe illxtstbated. 

Dry measure is used in measuring grain^ fruit ^ saUi and 
similar dry goods. Its uitU is the hmhd^ which is divided, 
and subdivided, according to the following 

TahU. 



bu. pk. gal. qt. pt. 




1 = 4 = 8=32 = 64. 


2 pints = 1 qaart 


1 = 2= 8=16. 


4 qM. *= 1 gallon. 


1= 4= 8. 


2 gals. = 1 pck. 
4 pks. = 1 bushel. 


1= 2. 



One gallon contains 268f cubic inches (199.) 
108. Liquid Measure illustrated. 

lAqtdd measwe is used in measuring aU kinds of liquids. 
Its unit is the gallon j which is divided, and subdivided 
according to the following 

Table. 

1^. qt. pt. ffilL 

1 =: 4 = 8 = 32. 4 gills = 1 pint. 



1=2= 8. 
1= 4. 



2 pt. =1 quart. 
4 qt. =1 gallon. 



One gallon contains 231 cubic inches. 
One gallon of milk, and malt liquors contains 282 cubic 
inches. 

199. Troy Weight illustrated. 

. Troy weight is used in weighing precious metals^ and 
liquids. Its unit is ihe pounds which is divided, and sub- 
divided, according to the following * 
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V» 



Vb. OS. dwL gr. 

I=sl2s240«=£n%0. 

1= 20= 480. 

1= 24. 



TaMe. 

24 grains = 1 pennyweight 
20 dwt. 3= 1 ounce. 
12 oz. :^ 1 pound. 



900* Apothecaries* Weight illustrated. 

Apothecaries' weight is used in compounding medicines. 
Its unit is the pounds which is divided, and subdivided, accord- 
ing to the following 



TaUei 



9 gr. 




288 = 6760. 


20 grains ass 1 scrui^e. 
3 9 =1 dram. 


24= 480.- 


3= 60. 


8 5 =1 ounce. 


1= 20. 


12 1 =1 pound* 



ft s s 
1 = 12 = 96: 
1= 8: 
1: 



901. Ayoirpttiwis Weight illustrated. 
♦ 
Avoirdupois weight is used m weighing coarse goods, such 
as are not weighed by the Troy, or Apothecaries' weight. Its 
unit is the ton, which is divided, and subdivided, according to 
the following 

TabU. 



Urn Ih. oz. dr. gr. 




l>«iSOOO»32000=»512000« 14000000. 


S7Hgn.»aldiam. 


1« 16= 256 =» 7000. 


16 dr. =1 ounce 


1=. 16= 437*. 


16 oz. /Bs 1 pound. 


1= 27H. 


20001b. — Iton. 



The hundred-weight and quarter are generally dispensed 
with ; and 2240 pounds are no longer considered a ton. 

The grain in the three weights is the same, but the other 
denominations, though agreeing in name, differ in weight, 
excepting in Troy and Apothecaries' weight, where they are 
identical. 

The weight of anything together with the container,, is 
called gross weight ; and me remainder, after deduction has 
been made for the container, &c., 'is called net weight; 
(HW.) 

12* 
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\. TiMB ILLTJSTRATED. 

Time is divided into years by the revolutions of the earth 
about the sun, and years into de^ys by the revolutions of the 
earth upon its axis. A year is divided) and subdivided, ac- 
cording to the following 

Table. 
Year days, hours, minutes, seconds. 

1 ^ 365i = 8766 = 525960 = 31567600 

1 = 24 = 1440 = 86400 

Iz^ 60 = 3600 

1 = 60 

60 seconds = 1 minute, I 24 h. = 1 day, 

60 m. a= 1 hour, ' | 365^ d. = 1 year. 

365J days, though not exactly a year, is sufficiently ac- 
curate for ordinary purposes, and will be considered a year, 
unless it be otherwise specified. It is ustrtil in calendars to 
reckon 365 days to all years, except those ditisible by 4, to 
which 366 days are allowed ; but centennial years, though 
divisible by 4, have only 365 days, except the years which 
are divisible by 400, which have 366 days. Years having 
366 days are called leap years, in which February has 29 
days, otherwise, only 28. The calendar months, April, June, 
September, and November, have each 30 days ; and January, 
March, May, July, August, October, and December, have 
each 31 days. But in calculations involving dates, 30 days 
are considered a month, tmd 12 rrwnths a year, 

908 CmcuLAE Measure illustrated. 

Circular Measure is used in measuring circles, (4^89.) and 
their circumferences, particularly angles, latitude and longi" 
tude, and the relative situations of the heavenly bodies. 

If from the centre of a circle*" straight lines be drawn, divid- 
ing the circamference into 360 equal parts, or arcs, each of 
these arcs is called a degree, as is also each of the spaces 
comprehended by two of the straight lines, or radii. 

Hence, a degree being -g^ of a circle, or of its circum- 
ference, its extent will be greater, or less, according to the 
•ize of the circle. 
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The divisions, and snbdivisions, of a otrcfe arid its cii*mm 
JereTice are exhibited in the following 

Table. 
C. signs, degrees, minutes, ' seconds. 

1 = 12 = 360 = 21600 == 1296000 

1 = 30 » 1800 = 108000 

1 = 60= 3600 

1 ax 60 

60" (seconds) = 1 mintite, I 30* = 1 sign, 

60* = 1 degree, ( 12s. = 1 circle. 

$MM« English Money nxxrsTRATSD. 

English Money is the national currency of Great Britain. 
It was the currency of the United States till the establiAment 
of Federal Money ^ in 1786, and is partially used here at pres- 
ent. Its unit is the pounds which is difided, and subdivided, 
according to the following 

Table. 



£• 8. d, qr. 

1 = 20 = 240 = 960 

1= 12= 48 

1= 4 



4 farthings s= 1 penny. 
12 pence = 1 shilling.. 
20 shillings = 1. pound. 

(• Currencies of English Money illustrated* 

The term pound represents different values in the differ- 
ent currencies; so also do the other denominations of 
English money, according to the following 

Table. 
£1, Sterling, =f4|, used in England. 
£1, Can. Cur. = $4, " " Canada and Nova Scotia* 
JCI, N. E. "=$34, " " N.E.,Va.,Ky.,andTenn. 
£h N. Y. « = $2|, « " N. Y., Ohio, and N. C. 
£1, Penn. " = $2|, *• "' Penn., N. J., Del. and Md. 
XI, Georgia " =$4f, " " Ga. and S.C. 
$1 = 4y. 6d. = £^, Sterling. 
91=: 6s. =c£i, Can. Currency. 

tl = 6jr. =£.3, N.E. " 

tl = 8*. =£.4, N.Y. « 

91 = 7s.6d. =£|, Penn. « 
9l = 4^.Sd. =£^,Gft. 
S4.84 is the present legal value of the pound steriing* 

Digitized by LjOOQIC- 
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^NbW EnOLAMD CURSENCir ILLUSTRATED. 

New England Currency is still much used in appraising 
articles of merchandise. The most common prices are ex- 
hibited, reduced to Federal money, and aliquot parts of a 
dollar, in the following 

TaiU. 



S.d. 




8.d. 






3 =$.04^ 


^ = »aV 


33 = ( 


I.54i = 


9H 


a 41= .06; 


= iV 


3 6 = 


.584 = 


^ 


6 = .08 


= iV 


3 9 = 


.621 = 
.661 = 


i 


9= .12 


= i 


4 = 


i 


1 = .16 


= i 


43 = 


.70| = 


f 


13 = .20|= ^ • 


4 6 = 


.75 = 


1 6 = .25 = J 


4 9 = 


.794 = 


H 


1 9 = .29i= ^ 


5 = 


.83i = 
.87| = 
•91f = 


i 


•2 = .331= i 
2 3= .37| = f 


53 = 
56 = 


i 


2 6= .41f = A 


59 = 


•95| = 


29 = .451= U 


6 = 


1.00 = 


1, 


3 = .50 = i 








907* MODBL OF 


A Sboitati 


ON. 







1. How many inches long is a road, which measures 3 
miles, 6 furlongs, 25 rods, 2 yards and 1 foot ? 

Since there are 8 fur^ 
3m. Of. 25rds. 2yds. 1ft. 
8 



30 furlongs. 
40 

1225 rods. 
11 



longs in a mile, there will 
be 8 times as many fur- 
longs as miles ; 8 times 
3 are 24, which, together 
with the 6, make 30 fur- 
longs. Since there are 
40 rods in a furlong, 
there will be 40 times as 
many rods as furlongs; 
40 times 30 are 1200, 
.which, together with the 
25, make 1225 rods. 
Since there are 5}, or 
4|^ yards in a rod, tnere 
will be 4^ as many yards 
as rods ; ^ of 12^ are 
6737|, which, together with the 2, make 6739J yards. Since 



2) 13475 half-yards. 

67391 yards. 
3 



202194 feet. 
12 



242634 inches. 
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there are 3 feet in a yard, there will be 3 times as maay feet 
as yards ; 3 times 6739^ are 20218 J, which, together with 
the 1, make 20219^ feet. And, since there are 12 inches in 
a foot, there will be 12 times as many inches as feet ; 12 times 
202191^ are 242634 inches, which is the answer required. 
2. lUdoce 242634 inches to higher denominations. 

Since it takes 

12) 242634 inches. St^'S^ ^wiJ 

3) 20219ft. 6 inches. 5® .* *^ T"^ 

' feet as inches ; 

and 6 inches re* 

ll)1347»hdf.yard,. rS^^fe 

^) 1225 rods, 3 half-yards. - SiU^teH^^M 

8"^fu.25rods. ^^^^^9 

3m.6fur.25rds.2yds.lft. ZTfA 

mtuning. Since 
it tJ^es 5J, or -^^^ yaids for 1 rod, there will be as many roda 
as 4|>- is contained times in 6739 ; multiply by 2, to a8cei:taia 
how many times J is contained, (l«l9j) and divide that pro- 
duct by 11, to asciertain how many times ^ is contained, 
which gives 1225 rods, and 3 half-yards remaining. Since 
it takes 40 rods for 1 furlong, there will be ^ as many fur- 
longs as rods ; ^ of 1225 are 30 furlongs, and 25 rods re* 
maining. And, since it tak^s 8 furlongs for 1 mile, there 
will be J as many miles as furlongs ; ^ of 30 are 3 miles, 
and 6 furlongs remaining : making, in all, 3 miles, 6 furlongs, 
25 rods, 2 yards, and 1 foot, which is the answer required. 
The 2 yards are obtained thus : 1 of the 2 feet, and the 6 
inches, make ^ yard, which, with the f yards, make f = 2 



908. Reduction defined. 

Redy^on is the changing of a compound number mto a 
simple iramber of the same value, as in the first example, 
(907,) or the changing of a simple number into a compouDd. 
number of the same value, as in the second example ; oir, £il» 
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ek&ngmg of a number of (my kind into another of the. wmm 
vahut as there are frequent examples in this book. 



Obsbrvation. 

Obsebyb, (907,) that, in the first example, the simple 
number of the highest dertomination in the given compound 
number, is reduced to the next lower denonwnation, to which 
is added what there may be of this lower denomination ; that 
this sum is reduced to the next louder denomination stUl, and 
increased as before, artd so oti, till all is reduced as low as 
desired: the r^uction in each case being performed by xul- 
TiPLTmo by ike number which expresses how many units of the 
next lower dejiomination make a unit of the simple number to 
be reduced. , 

Obsbrte, also, that, in the second example, the number in 
each denomination is divided by the number which expresses 
how many units of its own derutminatum make a unit of the 
next higher denomination ; that the last quotient, together with 
the several remainders, form the oom/pound number required 

910« Exercises m the Reduction of Compound Num- 
bers. 

Sohe and explain the foUmmng problems, on the left, like 
the FIRST, and those on the right, Uke the second, of the above 
examples ifMf), 

Long Measure. 

2. Reduce 34001 feet to 



1. Reduce 6m. Sfiir. 20 
rds. 3 yds. and 2 ft to feet 

3. now many rods in 25 
miles? 



higher denominatioDS. 

4. How many miles in 
16000 rods? 



911. Cloth Measure. 

2. Reduce 3627 inches to 
higher denominations. 

4. How much cloth may 
be bought for $75.25, at $.25 
per nail ? 

919. Square Measure. 
1. How many rods in a I 2. Reduce 15488ft) yards 



1. Reduce 27 yds. Iqr. and 
3 n. to nails. 

3. What will 54 yds. 3 qrs. 
of cloth cost, at $.25 per yard ? 



putore which measures 2m. | to acres. 
980 acres, and 80 rods ? 
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3. Wliat will 1 acre and 
20 rods of land cost, at $.05 
per foot ? 



4. How much land ma>y 
be bought for $1575.25, at 
$.05 per foot ? 



91S* CtTBic Measure. 



1. Reduce4yds. 15 ft. and 
144 inches to inches. 

3. How many inches in 3 
toife of timber ? 

5. What cost 5 cords and 
3 cord-feet of wood, at $.75 
per cord-foot ? 



2. Reduce 81648 inches to 
higher denominations. 

4. How much timber in 
267840 mches ? 

6. How much wood may 
be bought for $79.20, at $.76 
a cord-foot ? 



914* Dry Measure. 



1. Reduce 5bu. 3plcs. and 
Igal. to quarts.^ 

3. What cost 2bu. Ipk. 
and 3 qts. of chestnuts, at $.04 
per quart? 



2. How many busheb in 
10752 cubic inches ? 

4. What would be tha 
price per bushel, if $60 be 
paid for 1920 pints •( shag- 
barks? 



91S. Liquid Measure. 



1. How many pints in 25 
gals. 3ats.? 

3. What would a milk- 
man receive for 300 cans of 
milk, each holding 2 gals, and 
2 qts., at $.05 per quart ? 



to 



2. Reduce 1732 giUs 
higher denominations. 

4. How many gallons of 
molasses in a cask gauging 
7238 cubic inches ? 



916. Troy Weight. 



1. In 71b. 11 oz. 3dwt 9 
grs. how many grains ? . 

3. What will lib. 10 oz. 
15 dwt 20 grs. of jewelry cost, 
at $.04 per grain ? 



2. Reduce 45681 grains to. 
higher denominations. 

4. How much jewelry may 
be bought for $975.20, at 
$.02 per grain ? 



317. Apothecaries* Weight. 



1. Inllb.7g,25, 19, 12 
grs. how many grains ? 



2. Reduce 9876 grains lo 
higher denominations. 
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3. Reduce 61b. .10 J, 75^ 
2B, 16 grs., to grains. 



4. In 39S36 grains, ham 
many pounds ? 



31 8« Avoirdupois Weight. 



1. Reduce 2 tons, 1200 lbs. 
13 oz., to ounces. 

3. What cost 20 tons, 
500 lbs. of hay, at $.0075 per 
pound ? 



2. How many tons, &c,m 
1539000 drams ? 

4. How much hay may be 
bought for $34.05, at $.005 
per pound ? * 



310. Time. 



1. How many seconds old 
IS a boy who has lived 12 y. 
90 d. 15h. 20m. 30s.? 

3. If a clock tick 60 times 
a minute, how many times 
would it tick in 16 years ? 



2. How many days has a 
child lived, whose age is 
31536000 seconds ? 

4. How long has a watch 
run, whose minute hand has 
.turned round 46975 times ? 



390. Circular Measure. 



1. Reduce 1 sign, 15° to 
seconds. 

3. If Massachusetts ex- 
tends 3° 41' in longitude, 
what is its extent in seconds ? 



2. Reduce 749408 seconds 
to higher denominations. 

4. What is the extent of 
Massachusetts in latitude, it 
being 5940 seconds from 
south to north? 



331. English Monet. 



1. Reduce £25 10s. 6d. 
3qrs. to farthings. 

3. In £125 15s. Canada 
currency, how much Federal 
money ? 



2. Reduce 9750qrs. to 
higher denominations. 

4. In 9600qrs. N. Y. cur- 
rency, how much Federal 
money ? 



333« Model of a Recitation. 
1. Reduce £3^ to fimhings. 

fifW^B3i = ^ qrs. = 166f qrs. 



There will be 20 
times as many shil- 
lings as pounds, or 
JJtJs. ; 12 times as many pence as shillings, or -ftfl^. ; and 
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4 tunes as many farAii^ as pence, or^ qT8, = 166} (ps^t 
wMch is the answer leqaired. 

2. Reduce £7^ to sbillings, pence, and farthings. 

Perform we multiplicatiens b^ dividing 

36) 83 (2s. the denominator, (MM^) or diviMNr, whea 

72 practicable. Thus u 

3) 11 (3d. There will be 20 times as many shillings 

9 . as pounds, or TVWTr=tf =2Hs- U 

% ''2 shil&igs will make 12 times as many pence, 

4 ifcTF=-V-==3i<^ f penny wfll BoaJce 4 

-Q\Q/ot ««. ^^^ ^ ^^^ farthings, f^flc|s»=2| qts. 

3)8(-J| qis. j^ ^^ 2s. 3d. 2|qrs., the answer require! 

"2 
2 

998* Exercises m redttcing a Fraction to imiTt or 

LOWER DENOMINATIONS. 

In like man7ier, solve and explain the foUowing proUems. 

1. Seduce ^ Atf ^ ^^^ fraction of a farthing. 

2. How many smllings and pence in |*of a pound f 

3. Reduce ^^^ of a mile in length to the fraction of a 
rod. 

' 4. What is the value of | of a mile ? 

5. What fraction of a rod is yt^ of an acre ? 

6. What is the value of f of an acre ? 

7. Reduce j J^ lb. Troy to the fraction of an ounce. 

8. Reduce f of a Troy pound to ounces, peQuywmghts, 
and grains. 

%, What fhu^tion of a grain is ^f^ of an ounce, Apotheca- 
ries' weight ? 

10. Redtice ^5 to drams, scruples, and iprains. 

11. Reduce ^^ of a pound, Avoirdupois weight, to the 
fraction of a dram. 

12. Reduce -fy of a ton to lower denominations. 

13. What fraction of a quart is t||> of a bttthel ? 

14. Reduce f of a bushel to quarts. 

15. Reduce ^^ of a gallon to gills. 

16. How many quarts, pints, £c., in -jAf of a gallon? 

17. How many^cubic inches in 2ai2 \ i ®^ ^ 7*"^ ' 

18. Reduce ^"of a cubic yard to mches. 

13 
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19 What fractKHi of a day is -nVr ^^^ 7^^ • 

20. What is the value of -^ of a day ? 

' 21. Reduce -^ of a degree to seconds. 

22 Seduce \ of a circle to lower denominations. 

934« Model of a Rscitation. 

1. What part of a pound is ^f^ qrs. ? 

There will be | as many pence ai 

^3**^=iW farthings, or ^^. (114,) i^'as 

many shillings as pence, or f^s., 

and 2V ^ many pounds as shillings, or £f^t the answer 

required. 

2. What part of a pound is 4s. 6d« ? 

There will be 12 times as many pence as shillings, and 6 
added, giving 54d., and there will be 3^7 as many pounds as 
pence, which (80) gives £^^ = £^, as required. 

9Slif • Exercises in reducing lower Denominations to 
THE Fraction of a mGHER. 

in like TnanneTj solve and explain the following prohUm* 

1. Reduce |d. tg the fraction of a pound. 

2. What part of a pound is 10s. 6d. ? 

' 3. Reduce f of a rod in length to the fraction of a mile. 

4. Reduce 6 fur., 26 rods, 11 feet, to the fraction of a 
mile. 

5. What fraction of an acre is ^ of a rod ? 

6. Reduce 3 roods, 13 rods, 90 feet, to the fraction of an 
adre. 

7. What part of a Troy pound is |- of an ounce ? 

8. Reduce 7 ounces, 4 dwi., to the fracuon of a Troy 
pound. 

9. What fraction of a pound is | of a grain, Apothecaries 
weight ? 

10.' Reduce ^D to the fraction of an ounce. , 

11. What fraction of an ounce is 35» 29, 10 grs. ? 

12. Reduce | of a pound to the fraction of a ton. 

13. Reduce 1000 lb. 12 oz. 12 dr. to the fraction of a ton. 

14. What fraction of a bushel is | of a pint ? 

15. Reduce 3 pks. 1 gallon to bushels. 

16. Reduce J^ j of a gill to gallons. 

17. What part of a gallon is 1 qt, 1 pt., 1 gill ? 
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18. How manvymidtmi^ of acabic foot? 

19. Reduce 81 cubic inches to yards. 
20« What part of a year is 24 hours ? 

21. Reduce 25 minutes, 30 seconds to days. 

22. Reduce § of a minute to degrees. 

23. What part of a circle is 4 signs, 15 degrees, 15 
minutes, and 15 seconds ? 



>• Model of a Recitation. 
1. Reduce .6 (18S) of a bushel to lower denominations. 

.6 bushels. There will be 4 times as many pecks as 

4 bushels, or 2.6 pecks ; the fraction .6 pecks, 

2.6 pecks. will make 2 times as many, or 1.3 gallons ; 

2 the fraction .3 gal. will make 4 times as 

1 .3 gallons. niany, or 1.3 quarts ; — in all, 2 pecks, 1 gal. 

4 1.3 qts., which is the answer required. 

1.3 quarts. 

9!i7« Exercises in reducing Dechiai. Fractions to ttnits 
OF A lower Denomination. 

In like manner ^ solve and explain the following problentt, 

1. What is the value of .625 of a bushel ? 

2. Reduce .3125 of a mile to lower denominations. 

3. Reduce .85 yards to lower denominations. 

4. Reduce .375 acres to lower denominations. 

5. How many cubic feet in .1875 of a cord? 

6. How many quarts, pints, &c., in .6 of a gallon I 

7. What is the value of .8755. ? 

8. What is the value of .4 of a ton ? 

9. Reduce .75 of a year to units of lower denominations. 

10. If the moon advance in its orbit .406779661 + of a 
sign in a day, what is its daily advance ? 

11. Reduce .625£ to shillings and pence. 

398* Model op a Recftation. 

1. Reduce 2 pks. 1 gal. 1.& qts. to the decimd of ft 
busheL 
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l%e l.d quartfl win make ^ as msny 

411.3 quarts. gaflons, that is, .3 gallons, (18S,) which 

2 1.3 gallons. annexed to the 1 gallon, make 1.3 galkms; 

4 2.6 pecks. l.S gallons will make } as many, or .6 

A bushels Poc^ which annexed to the 2 pecks 

make &6 pecks ; 2.6 pecks will mttke ^-as 

many, or .6 hushcls, which is the answer required. > 

Ort 2pks. Igal, 1.3 qts., equal to 21.3 qts., which will 

make -^ as many bushels, or ^^ of a bushel, (SM^ 2,>thi8 

common fraction reduced to a decimal fraction, (178^) makes 

•6 of a bushel as before. 



£X2BCI8B3 m RBIKrCINQ^LOWBR DsNOMUCATIONS TO THS 

Decimal of a moHEB. 
In Wee mtmner, sohe ^land explain the fidUnoing probhm- 

1. Reduce 1 pk. 1 gal. 1 qt 1 pt. to the decimal of a bushal. 

2. Beduce 3 fur. 15 rods, 2 yds. to the decimal of a mil^ 

3. Reduce 1 qr. 3 n. ,2 in. to the decimal of a yard. 

4. Reduce 25 yds. 3 ft. 72 inches to the decimal of ft 
square rod. 

5. Reduce 10 ft. 144 inches to the decimal c^ a ton <rf tiaber. 

6. What part <^a gallon is 1 qt. 1 pt 3 mOs I 

7. What part of a pound, Troy, is 1 oz. 1 dwt ? 

8. What part of a ton is 1500Ibs ? 

9. Reduce January to the decimal of a year. 

10. What part of a revolution will a person's shadow make 
in 1 hour, if its hourly motion be 15 degrees ? 

11. Reduce 10s. M, 3qr. to the decinml of a poudd. 

J990« lUtUSTBATlON OF THE MoDE OF REDUCING EvOUSB 

Monet by Inspection. 
Shillings, pence, and farthings, may be reduced to the 
decimal of a pound ; or, a decimal of a pound, to shillings, 
pencci and farthings, more expeditiously by tnspectionj as 
follows. 

1. Reduce 15s. 7d. 3qrs., to the decimal .of a pound. 

Since 20s. = 1£; 2s. = 

14s. =.7£ ^^=,V=.l^; therdftaf, 

Is. =s.05£ write .l£ for every 2 shil- 

7d. dqrs.8ss .0324- £ Kngs, or 2 shillings for ewry 

.1£. Thus, 14 of th#' 15s. 

15s. 7d.3qrs. = . 7824- £ will make .7£. 

Digitized by VjOOQ IC 
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Since ls. = 2V^=Tfrir £=.05£, write .06£ for an odd 
shilling, or 1 shilling for .05£. Thus, 15s. make .75£. 

. Since 24qrs. == ^£ = .025£, add 1 to the farthings for 
every 24 farthings in the given pence and farthings, and they 
will become thousandths of a pound ; or subtract 1 from the 
thousandths of a pound for^every 25 thousandths in the given 
thousandths, and the remainder wiU^ farthings. Thus,7d. 
3qrs. = 31 qr?., which will be a trine more than .0d2£ ; — in 
all, £.7S2-f- wbi^h is the answer required. 

331. Model of a Recitatioi*. 

1. Reduce £.782 to units of lower denominations. 
• * Since .1£ is 2 shillings, (*J30,> 

.7£ = 1491 . ,7£ win b« .14 shiliiP ^, and t«5£ 

.05£ = Is. being 1 shilling, .75£ wiH be 15 

.032£ = 7d. 3qrs. shillings; also, v<»5£ being 24 
.782£= 15s. 7d. 3qrs. farthings, or 1 subtracted from 
every 25 thousandths leaving far- 
things^ the .032£ will be a trifle less than 31qrs. = 7d 
3qrs. ; — in all, 15s. 7d. 3qrs., which is the answer required. 

S33* Observation. 

Observe, ( SSO^ ) that it will bevuffidently accurate^ in 
rediccing farthings to thousandths of a pound, to add \ to the- 
farthings if they are more than one half of 24, or 2 if they 
are more than \\ times 24 ; aTid, in reducing thousandths of 
a potcnd to farthings, (S31^) to subtract 1 from the thou- 
sandths if they are more than one half of 25 ; or 2, if they 
are more ^an 1 J times 25 ; mtce in either case the error 
tmU be less than one half of a farthing, ' 

d33. Exercises in reditcing English Money by In- 

> SPECTION. 

In like jKdnner, solve ana explain the following problems, 

1. What is the value of £.25? 

2. Express 6s. 6d. in a decimal. 

3. Reduce £.625 to shillings and pence. 

4. Reduce 7s. 6d. to pounds. 

5. Reduce £.875 to lower denominations. 

6 Reduce 4s. 5d* 3qrs. to the decimal of a pound* 
7. Reduce £.323 to units of lower denominatimMi. 
13* 
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8. Ejqnresd 6s. 4d. in a deciiaal of a pouad. 

9. What is the value of £.116? 

10. Express 4|d. in pounds. 

11. What is the value of £.075. 

12. Express 19s. 6d. 1 qr. in pounds. 

13. What is the value of £.48? 

14. Express 12s. lld^ qrs. in pounds. 
1^. Reduce £.1875 to shUlings, &c, 

16. Seduce Is. dd. 3 qrs. to pbunds^ 

17. Reduce £.6 to shillings, &c. 
IR Reduce 6s. Sd. to pounds. 

19. Rcdace £12.18 to pounds, shillings, pence, and hi 
.Ihings. - • . 

*}. .Reduce £125 lis. 3d*.io the decimal of a pound. 

9M. MoDBL 0? A Recitation. 

1. If %om a piece of broad-cloth, raeasaring 35 yds. 3 nb., 
a tailor cm 6 yds, 1 qr. for a cloak ; 3 yds. 3 qrs. 1 n. for a 
surtout; 2 ;yds. 2 qrs. 2nls. for a frock-coat; 1 yd. 2nr8.for 
a pair <)f paiitaloons ; and 2 qrs. 2nls. for a vest; how much 
cloth would he.^use for these garments ? 

To ^ascertain how much cloth he would 

yds. ()». ni8. tise, you must add together die several 

6 1 quantities cut' off from the piece. 

3 3 1' ^ange together the numbers to be add^ 

2 2 2 so that the simple numbers of eaqh denomi- 

. 1 2 nation may stand in a column by themselves. 

2 2 Add the numbers of each oenomination 

separatefy, beginning with the lo^st. The 

14 3 1 5 nails of the first column are equal to 1 

nail, which write in its own column, and 1 
quarter, (IWl,) which add w^th the other garters, making 
11 quarters, equal to 3 quarters^hich write in their own 
column, and 2 yards, which add with the other yards, 
making 14 yards, which write in their own column, — making 
in all, 14 yds. 3 qrs. 1 nL, which is the answer required. 

3Sff« Observation. 

Obseiltx, (9S4^) that, in the addition of compmndnm- 
hers, the tunotmt of each denomination must be reehu^ to 
uniu of the next higher denomination, and added there, an4 
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that m each eeftmifi, oirfy the exoem ovmr eaoaet umitt cf th$ 
next higher denomination are to be written. 

9Mb EisBCUBs IN AJUBDna Compound Numbibs. 

In like manner, solve and eseplain the following problems. 

1. How much cloth in ^ pieces, measuring as follows : 
25 yds. 3 qrs. ; 27 yds. 1 qr. 2 nit; 30 yds. 3 nls ; and 28 
yards ? 

2. How far would a horse trot in 5 hours, if he should 
tiot ^e first hour 12 miles, 3 fur. 25 rods ; the second hour, 
11 miles, 7 lur. 20 rods; the third hoar, 12 miles, 5 fur. 36 
rods, 5 yds.; the fourth hour, 11 miles, 6 fur« ; mid the fifth 
liottr, 13 miles, 15 rods ? 

3« If hy one road, from bMvell to Boston, the^Kd^nce he. 
25 m. 2 fur. and 20 rods, and by another road, the -distaqge ^ 
24 m. 7 fur. 12 rods ; how much distance is traveled in rid- 
ing ta Boston by one road and returning by the oth^ ? 

4^ How much land in a fkrm which consists oi 50 acres, 
2 roo^, 33 rods, wood-land ; 25 acres^ 14 rods, mowing-land ; 
30 acres, tillage; 20 acres, pasturing; 12 acres, 1 rood, 
covered with water ; and 10 acres, 25 rods, swamp ? 

5. How much timber in two sticl», one of which measures 
2 tons, 20 feet, 1642 inches; the other, 1 ton, 15 feet, 1295 
mchee? 
- $!& How much wheat does that man raise,, who has three. 
vSKS&y and raises on the first, 45 bush. 3 pks. ; on the second, 
36 bush, 1 pk. 7 qts. ; and on the third, 30 bush. 2 p^Sr 
1 quaif? * 

7. How much molasses in two casks containing as follows : 
^dgals. 3 qts., and 126 gals. 1 quart? 

8. If a Johannes weigh 18 dwts. a doubloon 16 dwts. 21 

rs., a moidore 6 dwts. 18 grs. and an Eoglish guinea 5 dwt. 
grs. ; what is the weig||J of them all ? 

9. If an apothecary mix of one kind, 75, 55> 29 ; of 
another kind, 25, 35 ; and, of a third kind, 29, 10 g/s. } 
what is the weight of the mixture ? 

\%. K a load of hay weigh, without the wagon, 1* ton, 
1200 lbs., and the weight of the wagon is 1984 lbs. ; what is 
the weight of the whole ? 

11. If the* load of hav mentioned in the last problem, #ere 
dmt^A over a bridge by two oxen and a horse, the oxen 
weighing 1 ton, 187 Ibe., the horse weighing lltO lbs., and the 
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driver 165 Ibe. 12ox. ; how much more did the bridge sustam 
from tliis team passing over it ? 

12. If £15 14s. 6d. be paid for a pair of oxen, £14 for a 
horse, and £6 9s. Sd. for a cow ; what would be the whole 
cost ? 

13. How old would a man be when his eldest child is 12 
years, 25 days, and 16 ]|purs old, if he was 25 yearsj 344 
days, and 10 hours old, at the birth of this son ? 

537. Model of a Recitation. 

How much cloth would remain, if 14 yds. 3 qrs. 1 nl. be 
cut from a piece measuring 35 yds. 3 naus ? 

To ascertain how much cloth would 

yds. qrs. nis. remain, you Riust subtract the sum of what 

35 3 he used from the whole piece. 

14 3 1 Write the subtrahend under the minuend, 

' placing the simple numbers of each denomi- 

20 1 2 nation under those of the same denomination. 

Beginning with the lowest denomination, 

take 1 nail from 3 nails, and 2 nails remain, which write in 

their own column ; reduce 1 of the 35 yards to quarters, 

making 4 quarters, (IWlj) from which take the 3 quarters, 

and 1 quarter remains, which write in its own column, and 

take 14 yards from 34 yards, and 20 yards remain, which 

write in their own column, — making m all, 20 yds. Lap. 

2 nls., which is the answer required. *^ 

538. Observation. * • 

Observe, that, in subtraction of compound numbers, token 
a number of any denomination in the minuend is less than 
the corresponding number in the subtrahend, a unit, or in 
some cases, a part of a unit, of a higher deTiomination in the 
minuend mzcst be reduced to make ^ the deficiency. 



Exercises in subtracting Compoitnd Numbers. 

In like manner, solve a7id explain the following problems, 
1. If 5 yds. 1 qr. 3 nls. be cut from a piece oi cloA 

measuring 20 yds. ^ qrs., how much would remain? 

2* What is the difierence between two piles of wood, one 

of which measures 15 cords, 3 cord-feet, 12 feet, and the other, 

10 ccards, 7 cord-feet, 6 feet ? 
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3. If a &mier raise on one field 160 bush, of potatoesi and 
on another, 90 bush. 3 pks. ; how much more does he ndse 
on the kige field than on the other. 

4. If a merchant draw from a cask of molasses, containmg 
126 gals. 1' qt. ; at one time, 13 gals. 3 qts. ; at another, 
10 gals. ; and at a third time, 25 gals. 3 qts. ; how much 
would remain in the cask? 

5. How much more does a Johannes weigh than a doub- 
loon ? (1936, a) 

6. If for a horse worth £18 10s. a man should give a cow 
worth £8 7s. 6d., and a calf worth £1 16s. 4d., and die rest 
in money ; how much money would it require ? 

7. How much quicker could a person travel from Lowell 
to Boston, in a car, than in a stage, if it should take the car 
1 h. 20 m. 30 sec, and the stage 4 h. 15 m. and 45 sec. in 
the passa^? 

8. How much longer is the day than the night, when the 
sun rises 66 minutes past 4 o'clock, and sets 4 minutes past 
7 o'clock ? 

9. What is the difierence of latitude between Boston 
and Cape Horn, Boston being 42^ 28' north, and Gape Horn 
being 55* 2' south latitude ? and how much £ajther firom the 
Equator is Cape Horn than Boston ? 

10. What is the third angle of a tciangle* (439, 14,) if the 
three angles equal 180*», the first 44** 13' 24' , and the second, 
79** 46'38^'"? 

3I0« Mox>Bi* OF A Bgcitation. 

1. How much silver would be required for 16 spoons, if 1 
oz. 14 dwt. 12 grs. be put into each spoon I 

It would require for 15 spoons, 15 times 

Ibi. oz. dwt. grs. as much as for 1 spoon. . 15 times 12 grs. 

1 14 12 is 180 ps., equal to 12 grs., which write 

15 ^ in their own column, and 7 dwts., (199j) 

• — which add with 15 times 14 dwts. making 

2 1 17 12 217 dwts., equal to 17 dwts., which write 

in their own column, and 10 oz., which 

add with 15 times 1 oz., making 25 oz., equal to 1 oz., 

ijdiich write in its own column, and 2 lbs., which write in 

their own place, — making in all, 2 lbs. 1 oz. 17 dwts. 12 grs., 

which is the answer required. 
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341* Exercises m multiflying Compound, Numbers. 

In like manner ^ solve and explain the following problems. 
The contractions practised in the multiplication and division 

of simple numbers, may be adopted here, whenever found 

more convenient 

1. If a silver thimble weigh 12 dwt. 12 grs., what wouM 
be the weight of 26 thimbles ? 

2. If Lowell railroad be 25 m. 5 fur. 30 rods in length, how 
far would a locomotive run on this road in June, if it per- 
form 3 trips per day ? 

3. How much cloth in 35 pieces, each piece containing 
27 yds. 2 qrs. 3 nails ? 

4. How much land in a man's farm which is fenced into 
9 fields, each containing 3 acres, 2 roods, 25 rods ? 

5. How much gravel could a man remove in 18 loads, at 
1 yd. 25 feet each ? 

6. How much would that cask hold, which could be filled 
with 35 pailfuls, each pailful being 9 qts. 1 pt. 2 gills ? 

7. How many bushels of wheat in 135 bags, each contain- 
ing 2 bush. 3 pks. ? 

8. What would be the weight of a box of 115 pills, if each 
pill should weigh 19,4 grs. 

9. What would be the weight of 15 barrels of flour, at 
196 lbs. each? 

10. How much sterling money in $25, if 1 dollar make 
4s. 6d. ? 

11. If a person rise 1 h. 20 m. later than he ought to every 
morning for 12 years, how much time would be thus wasted ? 

12. If the sun appear to move 15* per hour, what is 
its apparent motion in a day of 15.1 hours in length ? 

13. Muhiply 5 oz. 10 dwts. 15 grs. by 10. 

14. Multiply 40 m. 3 fur. 25 rods by 15. 

15. Multiply^34 yds. 1 qr. 1 n. by 64. 

16. Multiply 57 acres 3 roods 20 rods by 100. 

17. Multiply 17 tons 40 ft. 512 in. by 500. 

18. Multiply 50 gals. 2 qts. 1 pt. 1 giU by 25. 

19. Multiply £84 15s. 3d. 2 qr. by 12. 

20. Multiply 7 tons 1800 lbs. 12 oz. by 2.5. 

21. Multiply 5 y. 212 d. 10 h. 15 m. by 100. 
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Model of ▲ Recitation. 

1. If 21b. loz. 17 dwt 12 grs. of silver be put into 
15 spoons, what would be the weight of each spoon ? 

Hm. OS. dwta. gn. Each spoon would weigh -^ as 

2 1 17 12 much as 15 rooons. As 15 is not 

12 contained in the 2 lbs. reduce them 

— to ounces, making with th^ 1 oz. 

15)25 25 ounces, which divided by 15 

-^ gives 1 oz. for the quotient, and 

1 oz. 10 10 oz. remainder, which reduced 

20 to pennyweights, make with the 17 

' dwts. 217 dwts., which divided by 

15) 217 15 gives 14 dwts. for the quotient, 

— and 7 dwts. remainder, which re- 

14 dwts. 7 dnced to grains, make with the 12 

24 gis. 180 grs., which divided by 15 

— gives 12 grains for the quotient, 
15) 180 — making in all, 1 oz. 1^ dwts. 

12 grs., which is the answer re- 

1 oz. 14 dwts. 12 grs. quired. 

34SL EXBRCISES IN DIVIDING COMPOUND NUMBERS. 

In like manner, solve and explain the foUovnng problejns, 

1. What would be the weight of 1 dollar, the weight of 8 
dollars being 6 oz. 18 dwts. 16 grs. ? 

2. How Sir does that boy live from his school-house, who 
has to travel 170 m, 2 fur. in attending school twice a day, 
for 60 days ? 

3. How long is that room which requires 27 yds. 2 qrs. of 
carpeting cut into 5 pieces, to carpet it ? 

4. If 135 acres be fenced off into 16 equal lots, what would 
be the size of each lot ? 

5. If a man team to market 25 cords, 5 cord-feet of wood, 
at 20 loads ; how much would that be a load ? 

6. What is the contents of each of such bottles that 160 
of them could be filled from a cask holding 115 gallons ? 
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7. How many apples in a barrel, 11 101 bush. 1 pk. mim 
45 barrels ? 

8. What wonld be the weight of a dose x)f medicine, if 
4 S, 5 5, 2 3, 12 grs. be taken at 12 doses ? 

9. If 33 lbs. of steel be put into 256 axes, how much 
would that be apiece ? 

10. If 147 bushels co^ 47£. 12s. 5d.,what does it cost 
per bushel ? 

11. If a teacher devote 6 hvs. 30 min. per day to 60 
scholars, how much would that be for each scholar ? 

12. What would be the daily motion of the moon, if it 
complete a revolution in 29 J days ? 

944* Model of a Recitation. 

How many rods round a pasture, measuring on ^ first 
side U of a mile, on the second 1.17 furlongs, on the third 
2^ furlongs, and on the fourth 1 furlong l&S lodi. 
iim. =JJi2^j^rods *=110 rods. 

1.17 fur- =1.17X40 rods = 46.8 « 

224rfur. =2^ X 40 rods « 66 " 

1 fur. 18.8 rods as 40 rods ^16.8 rods s== 58.8 <* 

301.6 rods. 

These quantities being expressed in different ways, mfft, 
before they can be added, be redtcced to numbers of the same 
kind. 

Multiply J^ m. by 8 to reduce it to furlongs, and that pm» 
duct, also, 1.17 furlongs, 2^ furlongs, and 1 narlong, by 45) to 
reduce them to rods ; these severed quantities, being made 
alike and added, make 301.6 rods, which is the answer 
required. 

34tS. Exercises in the ttse of Numbers variottslt 

EXPRESSED. 

In like manne?, solve and explain the following problems. 

1. How much is -f^ of a week and J of a day ? 

2. What is the difference between two fields, one of which 
measures 2f acres, the other 1 acre 2f roods ? 

3. How much cloth in three remnants, the first measuring 
2.4 yards, the second 1 yd. 3 qrs., and the third J- of a yard' 

4. How many cubic inches in 4 bushels, 1.375 bushels 
and ^ of a peck ? 
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5. If 2} pecks be taken from a bag bokHng 9.75 babels ; 
how much would be left ? 

6. How much water in a pail measuriDg 10.75 qnarts, but 
wanting ^ of a gallon of bemg full ? 

7. How much silver in a krge and small spoon, sugar- 
tongs, and butter-knife, weighing severally, 2.9 oz., 1 oz. 
12f dwt.. If 00. and 18.6 dwt.? 

8. If an apothecary should mix a medicine at a cost df 
S.48 per ounce, and should sell it at S.48 per ounce avoirdu- 
pois ; how much would he gain in selling 10 lbs. ? 

9. Add -^ of a ton, 16^ lbs., ^ of a ton, and .8^ of 
a ton tog^her. 

10. Subtract f of a shilling from £1.25. 

11. What is Uie difierence between 52 wks. 1 d. 6hrs. and 
965.25 days? * 

12. If two ships sail from the same point, one north 18^ 
degrees^ thj other south 25* d3|^ ; i^at then would be the 

latitude between them ? 

# 

SMiO. Model of a Recitation. 

How many years, months and da3rs from the first resistance 
with arms in the American revolution, April 19th, 1775, to 
the declaration of Independence, July 4th, 1776 ? 

To answer this question you must subtract the time 
between the Christian era and Ae earlier 

1775 T 3* ^^^®» which is 1774 years, 3 months and 

1774 3 18 ^® days, from the time between the 
__^ Christian era and the later date, which is 

1 2 15 ^"^^^ years, 6 months and 3 days, the 

hours, &c., being disregarded. 

Reduce 1 of the 6 months to days, making, (909L) with 

the 3 days, 33 days, from which 18 being subtracted, 15 days 

remain ; 3 months from the other 5 months leave .2 months ; 

and 4 years from 5 years leave 1 year, making, in all, 1 

year, 2 months and 15 days, which is the answer required. 

But a more convenient way of obtaining the same result 

is, instead of writing the number of years, 

1776 7 4 months and days, to write the order of 

1775 4 19 the year, month and day, that is, the 
dates themselves. Thus, from the 1776th 

1 2 15 year, 7th month and 4th day, subtract the 
1775!h year, 4th month and 19th day ; 
14 
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precisely as so many years, months and days. This increases 
each number in each denomination by the same quantity, 1, 
and, consequently, does not affect the difference. 

347« EiERCISES IN FINDING THE DiFFEEENCE OF TiMB 

BETWEEN Dates. 

In like manner^ iolve and exjfiakn. the foUowiai^ problems, 

1. How long from the time that Washington entered up«Q 
the command of the American army at Cambridge, July 2d, 
1775, till the disbanding of the army at West Point, Novem- 
ber 3d, 1783? 

2. How long was General Harrison's victory at Tippecanoe, 
November 7th, 1811, before General Jackson's victory at 
New Orleans, January 8th, 1815 ? 

3. How long from the date of a note. May 10th, 1835, tiU 
its payment, June 5th, 1840 ? 

4 How old is that man, June 27th, 1840, who was bora 
March 23d, 1807? * 

5. What is the date of that note, which was paid Decem- 
ber 31st, 1839, 2 y. 3 m. 11 d. after its date? 

.6.' When was that note paid, which was dated August 4th, 
1836, and paid 3 y. 3 m. 30 d. after date ? 

7. How much older is Lizzie, born Sept 11th, 1843, than 
Mary, born April 15th, 1846? 

8. How long was John absent, having left town July 1st, 
1839, and returned August 25th, 1840? 

348. Model of a Recitation. 

What cost 4 bu- 1. 3 pks. 1 gal. of wheat, at 5s. 6d. per 
bushel f 

The whole cost will be the product of the price of one 

bushel by the number of bushels; 

4.875 bushels. but, before they can he mtdtipliea 

.275 £, together^ they must be reduced to 

^ simple numbers; 4 bush. 3 pks. 

24375 1 gel, reduced to bushels is 4.875 

34125 bushels, (SaS,) and 5s. 6d. reduced 

9750 to pounds is £.275 (330.) Now, 

since 1 bushel costs £.275, the whole 



1.340625£=5 cost will be .275 as many punds 

l£.6s.9id. as bushels, which is £1.34062' 

equal (331) to 1£. 6s. 9|d. 
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>• EXSBCISES IN THS REDUCTION OF CoMFOUND NUM- 
BERS FOR MULTIPUCATION. 

In like manner ^ solve and explain the following problems. 

1. What is the value of 15 acres, 2 roods, 20 rods, S62.25 
being the cost of each acre ? 

2. What would 12 miles, 3 furlongs, 32 rods of load cost, 
at 175£. 10s. 6d. per mile ? 

3. Groliah, measuring 6^ cul»ts of 1 ft 7.168 io. in 
height, was how tall in feet and inches ? 

4. What is the cost of 6 yds. 1 qr., 2 nls. of Inroadcloth, at 
$5.60 per 3rard ? 

5. What is the value of 2f tons, 1| tons, and 2f tons of 
hay, at $12.25 per ton ? 

6. What will 4| tons of iron come to, at 20£. 15b. 6d. per 
ton? 

7. What will 8| hogsheads of molasses, at 63 gallons 
each, come to, at 2s. 6d. per gallon ? 

8. At 5s. per bushel, what will 4 bosh. 2 pks. I qU of com 
come to ? 

9. Bought a silver cup, weighing 9 oz. 4 dwt. 16 gts*^ at 
6s. 8d. per ounce, what was the whole cost? 

SSO* Model of a Recitation. 

How many square feet in a square, measuring 16 ft 6 
in. on each side ? 

16.5 

16.5 Since the contents is the product of the 

lengUi by the breadth, (198^) and 16 feet 

825 6 inches being 16.5 feet, the contents will 

990 be 16.5 X 16.5 = 272.25 square feet, which 

165 is the answer required, (^tW^ 26.) 



272.25 feet. 

3S1* Exercises m the Mensxtration of Surfaces and 
Solids. 

In like manner^ solve and explain the following problems. 

1. How many square inches (IMK) on the page of a book 
8 inches long and 5 inches wide ? 

2. How many square yards in a square, measuring 5| 
yards on each side ? 
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3. How many feet in a floor which is 16| feet long and 15 
feet wide ? 

4. How many square yards will carpet a floor which is 5 
yds. 1 ft. 6 in. long, and 5 yards wide ? 

5. How many rods in a garden 5 rods, 2f yards long, and 
4.5 rods wide ? 

6. How mack land in a field 26 reds, 11 feet long, and 6 
rods wide ? 

7. How many feet in a board 17 ft. 9 in. long, and 1 ft 
6 in. wide ? 

8. If from a sqnare stick of timber 1 foot wide and 1 foot 
thick, you saw ofl* a piece 1 foot long, that Mock wooM 
contain exacdy 1 cnl»c foot; how many cubic feet in such a 
stick of timber 16 feet long ? 

0. How many boards 1 inch thick could be made of diat 
stick, allowing no waste in sawing? 

lOi. How many cubic inches in one of the boards I 

11. How many cubic inches in all of the boards I 

12. How many cubic inches in a stick of timiber 1 foot 
wide and thick, and 16 feet long ? 

13. How many feet in a stick of timber 24 feet kng, 1.8 
feet wide, and l.d feet thick ? 

14 How many feet in 2 sticks of timber, each 36 &et 
long, 2 ft. 6 in, wide, and 2 ft. 3 in. thick? 

15. How many feet in a load of wood 8 ft long, 3 ft. 6 in. 
wide, and 3 ft 9 in. high ? 

16. How many feet in a load of gravel 7 ft. 6 ii^ long, 
4 ft. 3 in. wide, and 2 ft. 3 in. high ? 

17. How many yards of gravel must be removed to make 
a cellar 2.5 yards deep, 6 yards long, and 5.6 yards wide ? 

18. How many yards of stone work in a wall 3^ yards 
long, 4 ft. 6 in. high, and .9 of a yard thick ? 

19. How many feet in a room 17 ft. 6 in. long, 15 ft 3 
in. wide, and 10 ft. 9 in. high:? 

20. How many cord-feet in a load of wood 8 feet long, 4 
feet wide« and 4 feet high ? 

21. How many cords of wood in a pile 32 feet long, 4 feet 
wide, and 7 feet high ? 

MRS. Illustbation of trb mode of ABamonfo the Pro- 
cess OF SOLVING Problems. 

1. What is the value of a pile of wood 64 feet long, 4 feet 
wide, and 6 ft. 6 in. high, at 85.25 per cord ? 
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COMIOVND lOTMBERS. 161 

In questions like this, inyolving both multiplication and 
diyision, it will be most conyenient, and will generally much 
abridge the process, to express aU the operations before per^ 
forming amy of them. Thus ; the length 64 feet muhi- 

plied by the 
64 X 4 X 6.5-5- 16 -h 8 X 5.25=; $68.25. breadth 4 ft. 

will give the 
square contents of the base, which multiplied by the height 
6 ft. 6 in., or ^.5 feet, will give the cubic contents (190) 
in feet; this divided by 16 will give the contents in 
cord-feet, and this quotient divided by 8 will give the con- 
tents in cords, which multiplied by the price of 1 cord, will 
give the whole value, or the answer required. 

The whole process being thus expressed and explained, 
perform the operations indicated by the signs, in such order as 
will require the fewest figures; thus, divide the 64 by the 16 ; 
the quotient, 4, multiply by the 4; the product, 16, divide 
by the 8; multiply 6.5 by the quotient, 2, and multiply 
$5.25 by that product, 13, making $68.25, which is the 
answer required. 

Perhaps it will be more convenient still, to express the 
process in a fractional form, (865) by making the di\dsors 
&ctors of the denominator, and then to reduce the fraction 

to its lowest terms. 
^ 2 (191.) Thus, the 16 

^0 X S> 64 in the numera- 

tor, may be canceled 
from both terms (191) ; and 4, the other factor of 64, multi- 
plied into the other 4 of the numerator, makes 16, of which 
the 8 in the denominator is a factor; consequently, 8 may be 
canceled from bpth terms ; and 2, the other factor of 16, mul- 
tiplied into Q,3 makes 13, which multiplied into $5.25 makes 
$68.25, as before. 

3S3* Exercises in solving Problems involving both 
Multiplication and Division. 

In like manner i solve and explain thefoUotoing problems. 
1. How many cords of wood in a pile 40 feet long, 4 feet 
wide, and 9 ft. 3 in. high ? 

14* 
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2. What is the value of a load of wood, measuring 8 feet 
in length, 4 ft. 6 in. in width, and 5 ft. 3 in. in height, at 
98 per cord ? 

3. What is the value of a stick of timher, measuring 50 
feet in length, 2 ft. 6 in. in width and thickness, at S4 per 
ton? 

4. What would be the cost of digging a cellar 19 ft. 6 
in. long, 15 feet wide, and 10 ft. 6 in. deep, at 9.26 per 
yard? 

5. How many acres in a pasture 36 rds. 8.25 ft. long, and 
30 rods wide ? 

6. How many yards in a floor 28 ft. 9 in. long, and 22 
ft. 4 in. wide ? 

7. How many yards, in length, of carpeting, which is 4 
ft. 6 in. wide, will cover a floor 17 feet long, and 15 ft. 6 
m. wide ? 

8. How many days would Samuel have to go to school, 
twice per day, to travel 1000 miles, if he live 5 furlongs 
from school ? 

9. How many times would a wagon wheel, 13 fl. 9 in* 
in circumference, revolve in running 25 miles, 6 furlongs ? 

10. How many times could a coal-basket, holding 1 
bush, 1 gal. 2 qls., be filled from a coal-cart, containing 66 
bush. 1 pk. 2 qts. ? 

11. What would a hogshead of cider, containing 62 gals. 
2 qts. come to, at ?>.04 per bottle of 1 pt. 2 gills ? 

12. What is the value of a lot of spoons, weighing 9 lbs. 
10 Qz. 4 dwt., each spoon weighing 16 dwt. 10 grs., and 
worth S1.25? 

13. How many loads of hay, each weighing 1750 lbs., in 
a stack, weighing 16 tons, 875 lbs ? 

14. How many pills may be made of a mixture of 103 
43> each weighing 19,10 grs. ? 

15. In 67£. lis. 7d., how many crowns, at 6s. 7d. each? 

16. How many yards of English cassimere, at 19s. 8d. 
per yard, may be bought for 395£. 4s, sterling ? 

17. What part of £1, or 20s. is 15s. ? 

18. If a yard of broadcloth cost 17s. dd. ; what part of a 
yard might be bought for 13s. 6d. ? 

19. What part of £1 15s. 9d. is 15s. 9d.? 
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9!Mtm Model of a Recitation 

Heduce £64 17s, 6d. of sterling money, and of Canada, 
New England, New York, Pennsylvania, aiid Greorgia, cur- 
rencies to Federal money; and the results back again as 
before. 

£64 875 Keduce 178. 6d. to 

AQ the decimal of a pound, 

(990,) and, since in 



9)2595.000 «'«'••"? "^""^y <*•?) 

' one pound equals $41, 

$288,334 ^^^^ "^'^^ ^ ^*' ?\.^ 

Q^ times as many dollars 

as pounds, which gives 



iiO ^ QVii{ Oft $<^oo.oo^. 

V Since one dollar equals 

£64875«£64. 178. 6d. ^' ^^^ f ^" ^;, ^ ^ 
^^J^iJl^^^^^J^. xfB* wu. j^^j^y pounds as dollars; 

which gives £64.875. 

£64875 Since, in Canada currency, (90ff,) one 

4 pound equals $4, there will be 4 times 

as many dollars as pounds ; which gives 

4)8259.5000 $259.50. 

Since 1 dollar equals £4, there will 

£64.875. be I as many pounds as dollars ; which 

gives £64.875. 

Since, in N. England currency, (JJOS,) 
3 ) £64.875 one pound equals $31 , there wiu be 3 J , or 

-y^ ti mes as m any dollars as pou nd s ; di\nde 

$216.25 by 3 to obtain J, and remove the point 

.3 one place farther to the right to obtain 

jyi ; which gives $216.25. 

£64.875. Since $1=^£.3, there will be .3 as 

many pounds as dollars, or £64.875. 
Since, in New York currency, (90ff,) 
4) £64.875 £l = $2i, there will be 2}, or ^ 

times as many dollars as pounds ; whicn 

$162.18| gives $162. 18|. 

.4 Since $1 = £.4, there will be .4 as 

many pounds as dollars; which gives 



£64.875. £64.875. 
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£64.875 

8 

3)519.000 

$173. 
3. 

8)519. 

£64875. 

£64.85'5 
30 

7)1946.250 

$278.03f 
7 

30 ) 1946.25 



£64.875. 



Since, in Pennsylvania currency, 
(aOS,) £1 = $2§, there wiU be 2|,or 
f times as many dollars as pounds; 
which gives $173. 

Since $1 = £|, there will be | as 
many pounds as dollars; which gives 
£64.875. 



Smce, m Georgia currency, (9$S,) 
£1 3= $4f , there will be 4^, or ^ times 
as many dollars as pounds ; which gives 
$27S.03f. 

Since $1 = £^, there will be ^ as 
many pounds as dollars; which gives 
£64.875. 



9tS3. Exercises in- the Reduction of Cttereiicies. 

In like manner, solve and explain the foUomng prolh 
lems. 

1. One dollar is what part of a pound in sterling money, 
and in Canada, New England, New York, Pennsylvania, 
and Georgia currencies ? 

2. What part of one dollar is one pound of sterling money, 
and of each of the currencies ? 

3. How many dollars in £1 of sterling money, and of 
each of the currencies ? 

4. Reduce £25 10s. from sterling to federal money. 

5. Reduce $25,375 to sterling money. 

6. How much Federal money would pay" for a form, in 
Canada, worth £500. 

7. If a Canadian lumber merchant sell, in New Orleans 
lumber that cost him £875 for $3750, whether, and how 

" much, would he gain, or lose ? 
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8. If a farm, in Cambridge, Massachusetts, whicb, in 1748| 
cost £125 7s. 6d., be now worth S3000, how much 4ias it 
increased in Tahie 1 

9. How many dollars should, a New York merchant 
receive for 125 yards of flannel, at 3s. 6d. per yard ? 

10. If a wholesale dealer, in Philadelphia, receive tl500 
for a quantity of cloth, at Ss. 9d. per yard; how many yards 
in the quantity ? 

IL if & deorgia planter sell his wheat at ds. 6d. per 
bushel, and receive 1^387.50 ; how many bushels would he 
sell? 

12. Where can the same kind of penknites be bought the 
cheapest, if 3s. 3d. apiece be the pnce ? 

13. How much Federal money would a horse cost in each 
of the sevend cumeocies ; if the price be £20 ISs. ? 

14. Seduce $.25 to ^iuch of the several currencies. 

15. Reduce Is. 6d. of the several currencies to Federal 
money. 

Note. Whenever any of die deoominationa of Soidish 
mon^ occur in the i<4]owiag pagesi they will be in New 
England currency, unless otherwise specified. 

3il6« Model of a Recitation. 

1. A merchant sold 3545 yards of cotton cloth, at 9d. per 
yard ; what was the amount of it in Federal money? 

Since the price of 1 yard was ^ of a dollar, (906^) the 

amount of the whole quantity must have 

8)3545 been ^ as many dollars as there were 

yards ; therefore, divide (99) the number 

$443,125. of yards by 8 to ascertain how ma^^y dol» 
lars there were in the amount. 
S. A merchant paid $35.31| for cotton cloth, at 4Jd. per 
yatd ; how many yards did he purchase ? 

Since the price of 1 yard was -^ o( a. dollar, (906,) he 
-Mvi o|t must have purchased 16 times as many 

^^16 y*'^^ ^^ ^® P^^^ dollars (151) ; therefore, 

multiply the number of adlars ^at he paid 
565 vards ^^ ^^ *^ ascertain how many yards he 
ODO. yaros. purchased. 
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357. Observation. 

Hence, observe, that,. (SISG,) in the foUawing questiom, 
and whenever the multiplier, or divisor, is sicch that it can be 
reduced to an aliquot part of a doUar, the process may be much 
oMdgedf by using the aliquot part, 

358. Exercises in the Use of Aliquot Parts. 

In like mmvner, solve and explain the folUnmng problems. 

1. What cost 4S72 oranges, at 3d. apiece ? 

2. How many pounds of sugar, at 6d. per pound, may be 
purchased with SlS.58| ? 

3. How many dollars would it take to pay for 144 yards 
of calico, at Is. per yard ? 

4. How many times is Is. 3d. contained in S5 ? 

5. What is the value of 1728 busheb of apples, at Is. 6d. a 
bushel ? 

6. How many bushels of potatoes would it take to come to 
824661, at 8.33( per bushel ? 

7. What would be the cost of 24 yards of muslin, at Ss. 9d 
per yard ? 

8. Bought 36 yards of bombazine, at 2s. 6d. per yard. 
What was the bill ? 

9. How many pairs of half-hose, at t.45^ a pair, may be 
bought for $11 ? 

10. What would be the cost of 40 yards of linen, at 3s. per 
yard? 

11. Sold children's shoes, at 3s. 3d. a pair, to the amount 
of $54. 16 1 ; how many pairs were sold ? 

12. How many pahn-leaf hats, at 3s. 6d. apiece, iQay be 
bought with $14.58| ? 

13. What may I receive for 576 lbs. of wool, at $.62J a 
pound ? 

14. How much flannel, at 4s. a yard, may be bought with 
$4.66|? 

15. If the expense of cultivating an acre of com be $20, 
what would be the profits from a field of 12 acres, each yield- 
ing 50 bushels, worth 4s. 6d. per bushel ? 

16. If a farmer sell his rye at $.831 per bushel, and 
receive $95 foT it, how many bushels would he sell ? 

17. How many days, at &. 3d. per day, must a man work 
to earn $63.87^ ? 
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18. If a merchant sell 4 dozen pairs of gloves, at 58. 6cL a 
pair, what would he receive for them ? 

3SW. MODBL OF A BSCITATION. 

At 7s. 6d. ahushel, what would 100 bushels of wheat come 
to? 

Since 7s. 6d., the 

4) 8100 = cost at 91. per bushel. Pl?i\^UiL^'x¥' 
^ = costat«^perbushel. IfSiWhS 

«125 = costatS1.25,orJ^.^6d.per Ti^fd^ui: 

in the cost at 1 
dollar per bushel, 
and i of the number of biilhels would be the number of dol- 
lars m the cost, at I of a dollar per bushel ; therefore, write 
the number of bushels, and to it add | of itself, and the sum 
will be equal to the whole cost in dollars. 

SMO« EXEBCISES IN MULTIPLYINa BT UnITS AND AuQUOT 

•Parts. 

In like manner J solve and explain t?ie foUawing problems. 

1. How much would 12 pairs of ladies' shoes come to, at 
6s. 6d. a pair ? 

2. At 6s. 9d. a pair for silk hose, what would be the price 
per dozen ? 

3. What would be the cost of 54 gallons of oil, at 7 shil- 
lings per gallon ? 

4. How much would 5J pounds of green tea, at 8s. a 
pound, amount to ? 

5. Bought 2.875 yards of satinet, at 8s. 3d. per yard; 
what was the cost ? 

6. How much would 11 pitchforks, at Ds. apiece, amount 
to? 

7. Multiply 1840 by H. 

8. What would 12 weeks' work come to, at 10s. 6d. per 
day, Sundays excepted ? 

9. How much would 2^ yards of cassimere cost, at lis. 
3d. per yard ? 

10. what would be the cost of 52 weeks' board, at 158« 
per week ? 
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11. Paid for 18 weeks' board, at 13s. 6d. per week; how 
muph was the bill ? 

961. Illustration of the Privciple of bexmjcjng Fbac- 
TioNS BY Inspection. 

Since 100 cents make the unit, 1 dollar, any number of 
cents are so many hundredths of a unit ; thus, 12| cents is 
$.125. But 12J cents is a ninepence, or |^ of a dollar 
(906) ; therefore, the decimal for any number of eighths will 
be the number of cents in so many ninepences ; and, for any 
number of twenty-fourths, sixteenths, twelfths, and sixths, the 
decimal, in hundredths, will be the number of cents in so 
many threepences, fourpence-halfpennies, sixpences, and shil- 
lings, respectively. 

' Also, any decimal, correspondinf with the niuoiber d oents 
in any such part of a dollar, may be reduced to a common 
fraction, by writing the part instead of the detaimak 

983. Model of a Recitation. 

1. Reduce -^ to an equivalent decimal. 

Fourpence-halfpennies being sixteenths 

- = 3135 ^^ ^ doUar, the decimal for ^ will be the 

"^ ' number of cents in 5 feurpence-halfpen- 

nies, which is 31^ ; consequendyj. the 

decimal required is .312^. 

2. Reduce .4183 to an equivalent common fraction. 

The hundredths, in this decimal, being 
4183 = jL ^^® same as the number of cents in 2s. 6d. 
* =5 sixpences, and sixpences being twelfths 
(906) of a dollar, this decimal is equiva- 
lent to -^y which is the answer required; 

963. EXBBCISBS in RBDirCING FRACTIONS BY INSPECTION. 

In like manner, solve and explain ^foUowing prMems. 

1. Reduce g^ to a decimal. 

2. Reduce .2083 to a common fraction. 

3. What are the decimals equivalent to ^ j^, and H I 

4. What are the common fractions equivalent to .7063, 
.7916, and .9583? 
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$. Reduce ^ to a deeimal. 

6. Reduce .1875 to & common fraction. 

7. What axe the decimals equivalent to i^, ^, and -f^ ? 

8. What are the camia&a fractions eqaivakat to .81!^ and 
.6375? 

9. Reduce iV ^^ ^ decixnal. , 
XO. Reduce .583 to a common fraction. 

11. What is the decimal equivalent to ^^ ? 

12. What are the common fractions equivalent to .375, 
.625, and .875 ? 

13. What are the decimals equivalent to ^ and 4 ? 

14. What are the decimals equivalent to | and | ? 

15. Reduce .33J and .66 to common fractions. 

16. Reduce 5 inches to the decimal of a foot. 

17. Reduce 5 ounces to the decimal of a pound avoirdu- 
pois. 

18. How many ounces in .583 of a pound Troy ? 

19. Reduce 7 grains to the decimal of a pennyweight. 

20. How many furlongs in .625 of a mile ? 



IX. PROPORTION. 

964*. lUtXTSTRATION OF RatIOS. 

When two quantities of the same kind are compared with 
regard to their relative value, one of them will he less than, 
equal to, or greater than, the other ; and will contain the 
otner less than once, exactly once, or more than once. 

•The Jlatio of one quantity to another of the same kind, is 
the quotient resulting from the division of the latter by the 
former ; the division being expressed in a fractional form, or, 
more frequently, with the dividend following the divisor with 
this sign ( ! ) between. 

: . is the sign for the ratio of two quantities. It indicates 
the ratio of the antecedent^ or the quantity preceding the sign, 
to the conaeguent, or the quantity which follows the sign. 

The ratio of two numbers shows what part the dividend is 

of the divisor. Thus, in comparing 7 dollars with 12 dollars, 

4 fathoms with 8 yards, and 11 with 3, we find that 7 dollars 

is 1^ of 12 dollars, and contains 12 dollars ^ of one. time, 

f5 
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and that their ratio is 12 : 7 ; that 4 fiidiams, being equal to 
8 yards, is f of 8 yards, and contains 8 yards f of one time, 
or exacdy once, and that their ratio is 8 : 8, which is called 
the ratio of eguaUty^ since the two terms of the ratio are 
equal ; and, finally, that 11 is J3L of 3, and contains 3 -V- of 
one time, or 3} times, and that their ratio is 3 : 11. 

Hence, (87^) to ask what pari of 12 dollars is 7 dollars, 
is the same as to ask what is the ratio of 12 dollars to 7 dol- 
lars, or of 12 to 7, since ^ is the part of 12 that 7 is, and 
also the rtUio of 12 to 7. 

Consequently, any fraction is the ratio of its denominator 
to its numerator ; and in writing a ratio fractionally, the first 
number is made the denominator, or divisor, and uie seccaid 
the numerator, or dividend. Thus, 12 : 7 is read, the ratio 
of 12 to 7, and is the same as ^.. 

96S« Exercises in finding the Ratios of Numbers. 

In like manner i solve and explain the following proUems, 

1. What part of 7 is 3, and what is the ratio of 7 to 3 ? 

2. What part of 5 is 12, (Sy,) and what is the ratio of 5 
to 12 ? ^ 

3. What part of 8 is f, (1 19.) and what is the ratio of 8 
tot? . 

4. What part of 10 is 3J, (lia,) and what is 10 : 3J ? 

5. What part of } is 4, (133,) and what is | : 4? . 

6. What part of 11} is 5, (lO*,) and what is 11| : 5 ? 

7. What part of J is f , (ISS,) and what is J : f ? 

8. What part of 12J is 6J, (1«5,) and what is 12i : 6J ? 

9. What part of .1875 is .125, (18»,) and what is .1875 
:.125? 

10. What part of 6.25 is .625, (188.) and what is 6.25 
: .625 ? • 

11. What part of 1.16 is .83, (184,) and what is 1.16 : 
.83? 

12. What part of 12 hours is 5h. 15 m., (998.) and what 
is 12h. :5h. 15m.? 

13. What part of 1£ 10s. is 13s. 6d., (330.) and what 
is 1£ 10s. : 13s. 6d. ? 

14. What part of 16s. 6d. is 82.50, (994.) and what is 
16s. 6d. : $2.50? 
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MoDBL OF A Recitation. 

1. Multiply 25 by the ratio of 7 to 3. 

The ratio of 7 to 3 being f , to 



SA^=sJ^:±=slOf 



multiply 25 by the ratio of 7 to 3 is 



the same as to multiply it by f , that 
is, (144^) to take f of 25, making 
lOf , which is the answer required. 
2. Multiply 8^ by 63 : 40. 

-- - 8^ = J^. and63:40 

vw^ >^ i»/r =ii» therefore, multiply 

?3p X 40 5-- l£ -_ <» the denominator by 63, to 

1$ X^a 14 ^^ obtain ^, (114,) and mul- 

2 7 tiply the numerator by 40, 

to obtain ff. But both terms 
of this fraction having the common factors 9 and 8, reduce 
the fraction to its lowest terms, (131,) before performing 
the operations indicated by the signs, (StffiS.) 

2. If a man travel 30 miles in 7 hours, what distance 
would he travel in 12 hours ? 

If in 7 hours he travel 

Sil^ = ifa = 61f miles. ^ ^^' j^ \ J"".,''« 
^ ^ ^ would travel | of 30 miles, 

or ^ miles, (94,) and in 

12 hours he would travel 12 times as far, or ^^^i^ = a^ 

cxs 51^ miles. 

A shorter explanation. 12 hours being 4^ of 7 hours, h€ 

would travel in 12 hours J^ of the distance that he would ii. 

7 hours. -U of 30 miles is ^afLa — A^n = 51^ miles, 

(148.) 

4. If 5 tons of hay keep 60 sheep through the winter, how 

much would keep 7^ sheep the same time ? 

75 sheep being J^ of 60 sheep, 

-^ == ^ = 6^ tons. they would require {4» or J, as 

much hay. |< of 5 tons is ^^ 

= ^=.6J tons. 

967. Exercises in multiplying by Ratios. 

In like jnanner^ solve and explain the foUowing problems. 

1. If a piece of linen cost $24, what would | of a piece 
cost ? 

2. If 3 chaldrons of coal cost $36, what part of $36, and 
how much, would 1 chaldron cost ? 
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a At S4.20 per box of lemons, what part of ti^ iiid 
how much, would | of a box cost ? 

4. At $7^ per cord, what part of $7.50, and how much, 
would J of a cord of wood cost ? 

5. At $.75 per bushel, what part of i.75» fluad hew mueh, 
would 4f bushels of corn cost ? 

6. If 6 horses eat .18 bushels of oats in a week, what part 
of 18 bushels, and how much, would 5 horses eat I 

7. If 25 lbs. of sugar cost $2.25, what would be the cost 
of 60 lbs.? 

8. If 5 tons of hay cost $87.50, what part of $87.50, and 
how much, would 12 tons cost ? 

9. At $54 for 9 barrels of flour, what part of 9 barrels, and 
how much, could be purchased for $186 ? 

10. If a vessel sail 480 miles in 5 days, how long would 
it take her to sail 3000 miles ? 

11. If 30 cords of wood cost $200^ what part of $200, and 
how much, would 75 cords cost ? 

12. If 3 books cost { of a dollar, what part of | of a dollar 
and how much, would @ books cost ? 

968« RspucTioM OF Complex PbaotImou 

A complex Jraction is a fraction in which either term, oi 
both terms are fractions, or mixed numbers. It may be 
reduced to a simple fraction by multiplying both terms (191) 

by the denominators of the terms. Thus, —I, or ^=, are 

complex fractions, and by multiplying both terms by 5 odd 8, 
or 40, we have;^^5^= J^ygt. 

If the denominators of the terms of a xx>mplez fractMn haie 
a common multiple (181) less than their product, multiply 

both terms by that least common multiple. Thus, in ==, by 
multiplying both terms by 24, we have the simple fraction 

960. MoDBL OF A RscrrATioN. 

. 16. If 8| lbs. of buttMT cost $1A-, what would be the price 
of28tlb8. at that rate? 
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o v^ Since JIt^, or m 

v2 o vvi^ «4 is the price of 84 lbs. 

^XPXSXIjtg _^^_^Q0 or V lbs., divide it by 
^«X0^X5 — ^5 — «^-^- 65 for the price of ilU 
$ and multiply that quo- 

tient, «ttVW» by 8 
for the price of fib. or 1 lb. (1S6) ; then, since the price of 
28f lb. or J4A lb. is required, divide the price of 1 lb. §1^^, 
by 5 for ue price of -^Ib. and multiply that quotient, 
^T^^fe?» by 143 for the price of ^^ lb. or 28^ lb. (149,) 
mciing t S.S^g ' j j ^g = ty " $4.80, which is the answer 
required. 

In reducing this fraction, {^^^^i » to its lowest terms, 
(131) we divide both terms by 11 by canceling the 11 in the 
denominator by the 11 which is a factor of 143 in the nume- 
rator ; 13, the other factor of 143, we cancel by the 13 which 
is a factor of 65 in the denominator ; and 5, the other factor 
of 65, we cancel by, the 5 which is a factor of 15 in the 
oumerator, giving -a^, or ^. 

Note. In canceling equal factors, there will be less liabiUfy 
to mistake, and greater facility in reviewing the process, if 
one continued line be drawn through the two numbers con- 
taining the factor to be canceled. 

A shorter explanation. If $1-^ or, 9\^, the price of 8J lb. 
or V lb. be divided by ^^, (156,) the quotient, *tS^, will 
be the price of 1 lb. ; and if this price of 1 lb. be multiplied 
by 28|, or -i^, the number of pounds whose price is 
required, (149,) the product iJ,¥?^¥» = *¥» = ^-80, 
must be the answer required. 

Orfharter^iU. 28| lb. being ?|f, or = of 84 lb. or ^ lb. 

jJka. AiA 

would cpst= of the price of ^ lb. = of $1^, or $fj, is 

$if^^i^^ = «^, = $4.80, as before. 

370. Observation. 

Observe, that the process^ by either explanation^ (969,) 

h the same^ and consists of multiplying the given price of a 

given quantity by the ratio of the given quantity to the^ 

BEQxmiBD QUANTrrv, or by the tart of the given quantity thai 

15* 
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the require quoMttiy must he. hahor ifften may he saoei hff 
mentmly reducing Vie ratio to simpUr termtt (131 9) hefore 
toriting it. 

9TI. Exercises m MiTLTiPLTm'G bt Complex Batios. 

In like manner i solve and explain thefoUowing problem, 

1. If 37 yards of broad cloth cost 9X89, what would 5f 
yards cost ? 

2. If f^ of a cask of wine cost $12.50, what would 6 such 
casks cost ? 

3. At $3f for 4f yards of satinet, what would be the cost 
of 25 yards ? 

4. If 12 days^ work cost $16f , what would 5f dajrs' work 
cost? 

5. If J of a bushel of com cost tf , what is that a bushel? 

6. If IJ barrels of flour serve a family If weeks, ho^f 
long would 74 barrels serve them ? 

7. If a dompany of workmen mow 'J2f acres in 12 J day»r 
how many acres would they mow, at the same rate, in 8| 
days? 

8. If 3 yds. 3 qrs. of cassimere cost 810, what wooM h 
yards cost? 

9. If 18 gals. 3 qts. of wine cost $33.75, what would 
43 gals. 3 qts. cost? 

10. If 8 roods, 25 rods of land cost $42, what wouM 
6 acres, 3 roods cost, at that rate ? 

11. If £^ sterling money make $2, how nuich sterling 
Vioney is equal to $12J ? 

STS. Illustration op the Inverse Ratio. 

If 5 men could build a wall in 32 days, in how long tinw 
could 9 men build it ? 

It would take 1 man 5 times as long as it would 5 men, or 
5 times 32 days ; but it would take 9 men only | as long as 
it would 1 maor or J of 5 times 32 days, which is | of ® 
days, or ^i^== Jfft = 17 J days, the answer required. 

9T3« Observation. 

Observe, (97%) that, though 9 men are ^ ef 5 men, it 
would not take them f of the time that it would take 5 f^ 
to hvUd the waU, hi^ rather, i of that tinfe; hut i it k 
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nrwBTBD. Henee, f in Ms etampk, amd tke rath ec^rre- 
spondmg to it t» smalar cotes, hemg caUed a pibsgt batiq, 
f and the ratio corr e spo nd ing to it in sinUhr caseSf is called 

an INYEBSB RATIO, 

3T4* MoDSL OF A Recitation. 

If 12 cows consume a quantity of hay in 90 days, how 
many cows would consume the same hay in 30 days ? 

To consume the same hay in 30 days would require fj, or 
(191) 3 times as many cows as would consume it in 90 
days. 3 times 12 cows are 36 cows, the answer required. 

375. Exercises in Mijltiplying by Inverse Ratios. 

In like rrumner, solve and es^plain thefoUomng problems. 

1. If 9 horses consume a ton of hay in 22 days, how long 
would it take 12 horses to consume the same hay ? 

2. If 72 men could do a job of work in 15 months, how 
many men, working^t the .same rate, would do the same job 
in 2 years ? 

3. If a barrel of flour last a family of 6 persons 12 weeks, 
how long.would a barrel last them if the/ai^y be io/qreased 
to 8 persiQ^s ? 

4. If a pail holding 10 quarts be emptied 200 times to fill 
a cistern, how much would that vessel hold which must be 
emptied 75 times to fill the same cistern ? 

5. 4s. 6d. sterling money being equal to ($s. Canada cur- 
rency, how much sterling money would cancel a debt of £18 
in Quebec ? 

6. How much Canada currency would cancel a debt of 
£36 in London ? 

7. 5s. Canada currency being equal to 6s. N. E. currency, 
how much Canada currency is equal to £45 N. E. currency ? 

8. How much sterling money i^ equal to £36 N. E. 
currency ? 

9. 6s. N. E. currency being equal to 8s. N. Y. cui:rency, 
bow ma^y N. E. pouiwis are equal to 72 N. Y. pounds ? 

10. A piece of land 8 rods wide and 20 rods long' is an 
acre ; the^ how l<>Qg niust that acre be which is 12 rods wide ? 

11. A hq^4 9 in. wide and 16 in. long being a squaj^e 
foot, how wide mtt«t that board be which contains ) sq. jToot, 

«BdJ9 16ifejdtlOQg? 
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12. If a Btiek of timber, the end of which contains 216 sq. 
inches, must be 37| feet long to be a ton, how long must a 
stick he to measure a ton, the end of which contains 286 sq. 
inches ? 

13. If the contents of a cylindrical tube, which measures 
18 inches in length and 144 sq. inches on one end, be emptied 
into another tube the end of which should measure 16 sq. 
inches, how high would the water rise ? 

14. How many yards of cloth } of a yard wide would be 
equal to 12| yards 1 J yards wide ? 

15. How many yards of cloth, 1| yds. wide, would be 
equal to 91 J yds. J of a yard wide ? 

16. What quantity of wheat, at $1.25 a bushel, should be 
given for 10 barrels of flour, at $5.25 a barrel ? 

17. What quantity of sugar, at SJcts. a pound, would pay 
for board 12 weeks, at $2.75 a week ? 

18. In how many weeks, at $1000 per annum, could 
a man earn as much as another man could in 13 weeks, at 
$700 per annum ? • 

976* Illustration of the Principles of Proportion. 

A large and a siiall map of the U. S. in order to be correct 
representations of the country, must be of the same shape ; 
and the states, mountains, lakes, rivers, cities, towns, &c., 
must have the same reicUive distances on each map ; that is, 
all the distances on each map, must be in proportion to the 
corresponding distances on the other map. Thus ; if New 
York is 4 as far from Washington as Boston is on one map, 
it must also be J as far from W. as B. is on the other map. 

If then, on the larger map, the two distances of B. and 
N. Y. from W. be 12 inches, and J of 12 inches, or 6 inches, 
and on the smaller map, the distance of B. from W. be 4 in., ' 
the distance of N. Y. from W. mtist be ^ of 4^ inches, or 2 in. 
That is, the ratio (964) of the two distances of B. and N. Y. 
from W. on one map, must be equal to the ratio of the cor- 
responding distances on the other map. Thus, 12 : 6 == 4 
: 2. This expression constitutes what is called a pro- 
'oortion. 

Observe, then, that a proportion is composed of two equal 
ratios, and that a ratio is the relation of two quantities of the 
same kind, in regard to what part (8T) of the first, die 
■econd is, or how many times the first is contained by tile 
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tecoad Thus, ia the pnmc^tion IS 63=34 : 2, the first 
ratio 12 : 6, or -ft-, is equal to the second ratio 4 : 2, or f, 
since each is equal to |. This proportion is read: The 
ratio of 12 to 6 equals the ratio of 4 to 2 ; or 12 is to 6 as 4 
is to 2 ; or, as 12 is to 6 so is 4 to 2. 

The four quantities forming a proportion are called pr^ 
portioTiols, or, the terms of the proportion. 

The first and fourth terras of a proportion are called the 
extremes, and the second and third, the means. 

Also, the first terms, or divisors in ratios, are called the 
antecedents, and the second terms, or dividends, are called the 



Two equal fractions may become a proportion, by placing 
the denominators for antecedents, and the numerators for 
consequents. And, anyfoewr nannhers, arranged like propor^ 
tionals,form a correct proportion, if the product of the fneam 
be equci to the prodtcct of the extremes, since these products, 
in a correct proportion, will always be equal ; for, in a correct 

E ©portion , the two ratios, or fractions 
ing equal, if they be reduced to a comr 
■^ = f mon denominator, ( ISO^) by multiply- 

^^=3= 1^^ ing both terms of eac^ by the denomma- 
J|=j| tor of the other, the numerators vnll be 

equal also. But one of these numerators 
is the product of the means, and the other is the product of 
the extremes.^ 

This truth is of great practical utility in the solution of 
jwroblems which involve proportion ; since, by its application, 
any three terms of a proportion are sufficient for ascertaining 
the remaining term. For, if the term wanting be an extreme, 
it may be ascertained by dividing the product of the means, 
(whicn is also the product of the extremes, one of which 
is known,) by the known extreme, (117) ; or, if the term 
wanting be a mean, it may be ascertained by dividing the 
product of the extremes, (which is also the product of the 
means, one of which is known,) by the known mean. Thus, 
in the proportion, 12 : 6 = 4 : 2, the product of the means 
divided by the^r*^ extreme, is 4^=2, the second extreme ; 
or divided by the second extreme, is 6^=12, the first 
extreme ; ana the product of the extremes divided by the first 
mean, is ^^^=4, the second mean; or, divided by the 
■econd mean^ is x^--s6, the first mean. 
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But in practice^ ihetowm term wiU ahoayt he that wkkk 
u toatUing, or required, if, of the three given terms, the one 
which is of the same nature as the required term he put in the 
rmBJi place, and thb other two, which will bb alikb in kind, 
and compose one of the ratios, be arranged in the first and 
second jiaces, so as to show what part ^ the given odd term 
the required tepn must he, 

977* Model of a Recitation. 

1. If, on the larger of the above named maps, 097G^) 
New Orleans be 27 inches, and Augusta, Me., be 18 inches 
from Washington ; and on the smaller map, N. 0. be 9 inches 
from W., how far, on the smaller map, would A. be 
from W. ? 

Since the distance of A. is Jf of the distance of N. O. - 
from W., on the larger map, the distance of A. must be if 
of the distance of N. O. from W. on the smaller map. The 
distance of N. 0. from W. on the smaller map is 9 inches ; 
and if of 9 inches is ^jfp- ^^ 6 inches, which is the answer 
required. 

Or by Proportion, The ratio of the distances of N. O. 

and A. from W. on the larger map is 27 : 18, which must 

equal 9 : Ans., the ratio of the corresponding distances on 

the smaller map. Hence, 

07 . iQ Q • <^Xi8 the proportion would be, 

27 . 18=9 . -^'or 6. 37 . iq_9 . ^^ f^^^ 

3 product of the means divid- 

ed by the given extreme, is 
J^|&=6 inches, as before. 

Observe, that, in multiplying the means together, and 
dividing the product by the first extreme, the process is pre* 
eisdy the same as it is in multiplying the odd term by the first 
ratio, (906^) as explained in the analysis of the question; 
and that the process may be much abridged by mentally redu' 
cing the ratio if to loiver terms, \, before using it, 

2. If 6 barrels of apples cost $15, what would be the cost of 
32 barrels, at the same rate ? 

5 16 In this, and 

6 B. : 32 B. =«16 : ,^, or «80. jlS^d^eC^ 

of the prices is 
equal to the ratio of the corresponding quantities 
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Since the quantity whose price is required, is i/ of the 
quantity whose price is given, the required price will he 
equal to ^ of the given price; that is, 6 barrels : 32 iMirrels 
= $15, the price of 6 barrels, : $ , the price of 32 barrels. 
^ of $15, or the product of the means divided by the known 
extreme, is $ '- ^g^^ = $80, which is the answer required. 

Note. If ^ had been reduced mentally to Jjf, it would 
have abridged the process. 

d78* EXEBCISES IN SOLVING PROBLEMS BV PROPORTION. 

In like manner, solve and explain the following problems. 

1. If 15 yards of cloth cost $48, what would 25 yards of 
the same cloth cost ? 

2. If 16 men earn $176 in a month, how much wpuld 24 
men earn in the same time ? 

. 3. If 12 horses consume 42 bushels of oats in a given 
time, how much would 20 horses consume in the same time ? 

4. What is the value of 18 cords of wood, if 45 cords are 
worth $225? 

5. How much sugar may be bought for $6, if 9 lbs. cost 
$.75? 

^ 6. What is the value of 56 gallons of wine, at $30 for 13 
gallons ? 

7. At $375.75 for 5 acres of land, what would be the cost 
of 35 acres ? 

8. At $10.50 for 7 pairs of shoes, how many pairs would 
come to $52.50 ? 

9. If $4.25 be paid for 19 lbs. of salmon, how many 
pounds may be bought for $25J ? 

10. If 8 lbs. of rice cost $f , what would be the price of 
28 lbs.? 

1 1. If 1| yds. of calico cost $.42, what would be the cost 
of 25 yards? 

12. If 8| yards of brown linen cost 4j dollars, what would 
be the cost of 10 yards ? 

13. At $6 for f of a cord of wood, what would | of a cord 
cost? 

14. If { of a yard cost $(, what will 12| yards cost ? 

15. If -^ of a ship be worth $2520, what is the worth of 
^ of the ship ? 

16. At 5s. 4d. per ounce, what is the weight of a tankard 
that is sold for 10£ 1^. 
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, 17. If a staff 5 iL 8 in. in lengtk, cast a simAom of 6 ft 
how high is that steeple whose shadow measures 153 feet ? 

18. At $791.18 for 17 acres, what would be the price of 
12 acres 3 roods 10 rods ? 

19. * At $30 for 12 gallons of wine, what wcHild a barrel, 
holding 31 gal§. 2 qts., cost ? 

20. What would be the'cosf of 2 cords 5 cord-ft. of wood, 
if 25 cords, 8 cubic ft. should. cost $100.25? 

21. If the interest on a note be $12.50 in 1 year 6 months, 
what would be the interest in 5 yrs. 3 mos. ? 

22. If $100 gain $6 in a year, how much would it gain 
in 4 yrs. 9 months ? 

23. If $17.50 gain $1.05 in a year, how much should 
$ 12.50 ^in in the same time ? 

24. What would be the interest of $175.25 for 1 year, if 
$1 gain $.06 in the same time ? 

979. Model ^ OP a Recitation. 

1. If 6 men could reap a field of rye in 21 ^amrs, how 
many hours would it take 9 men to reap the «ame field ? 

By ancdysis. — It would take 1 man 6 times as long as it 
would take 6 men, or 6 times 21 hours ; but it would take • 
men only ^ as long as it would 1 man, or ^ of 6 times 21 
hours, which is f , or § of 21 hours, or J8-^ 5=5 14 hours, 
which is the answer required. 

By proportion, — The ratio of the times is equal t« the 
inverse ratio (278) of the numbers of men. Thus : 

7 2 

^ : 6=«21 : ^^^, or 14 houw, la before. 

360. ExEItClSES IN SOLVING PROBLEMS BY InVEESE PRO- 
PORTION. 

In like manner, solve and explain the following problem* 

1. If 4 men could build a wall in 20 days, in how many 
clays could 8 men do the same work ? 

2. If 6 men could reap a field in 21 hours, how many 
m^n would it take to reap the same field in 14 hours ? 

% If,, by travelling 16 hours per day, a man could perform 
a certain journey in 6 days, how many days would it take 
him at 12 hours per day? 
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4 If lfiOOIb6.eQfidd be transported 150 miles for a goinea, 
how far could a ton be transported for the same money f 

6. How long wonld a qvandty of provisions, sufficient to 
last 800 men 2 months, last 900 men ? 

6. If a field would feed 6 cows 91 days, how long would 
it feed 21 cows ? 

7. If 6 men mow a meadow in llf days, in how many 
days could 8 men do the same ? 

8. If, by working 12 hours per day, it would take 7f days 
to do a certain job, how many days, at 9| hours per day, 
would it take to do the same ? 

9.. How many days would that sum of money pay a 
laborer, at $1^ per day, which would pay htm for 8f cutys 
at S| per day ? 

10. If by paying a teacher 93.25 per week, a certain 
school would be kept 11| weeks, how long might it be iDspt, 
i£ she be paid (miy S2.875 per week ? 

11. H^w many bushels of potatoes at 9.25 per bushel, 
would come to as much as 40 bushels t>f com, at 9*625 per 
bushel? 

12. How many six-penny loaves may be nmde from the 
Amt that would make 25 i<Hii^)ence-hal^)enirr loaves ? 

13. How much tea, at 64 cents per pound, must be given 
for 200 fi)s. of chocolate, at 24 cents per nound ? 

14 How many pounds of lead, at 9.09 per pound, must 
be given for 783 pounds of iron, at 9.06 per pound ? 

15. How much broad-cloth, at 16s. 6d. per yard, must A 
give to 6 for 165 yds. of linen, at 2s. 9d. per yard ? 

16. What would be the cost of a pouna of pepper, if 
500 lbs. be received for 370 yds. of calico, at 9.33 per yard. 

17. If it would take 43 bushels of wheat to pay a debt, 
when wheat is 7 shillings per bushel, how mucn would it 
take, when it is 9s. per bushel ? 

18. How much coffee at 9.16 per pound, must be given 
for 18 bushels of apples, at 9.33 per bushel ? 

19. How many bottles of 1 pt. 2 gills each, may be filled 
from a cask holding 13 pailfuls, at 2 gals. 2 qts. each ? 

20. How many gallons of milk could be put into a cask 
tb^ would contain 31| gaUons of water ? 

21. How many spoons, eadi wdghing 10 dwt. 13 gn,f 
may be made of 10 silver dollars, each weighing 17 dwt 8 
grs. allowing nothing for waste ? 

16 
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22. How many yniis of lining, | yard wicb, will line 7 
yards, 1 yard widfe? 

23. H!ow many yards of flannel 4 ft. wide, will line a 
cloak containing v yards that is 3 ft. wide ? 

24. How many yards of cloth that is | of a yard wide, 
are equal to 12 yds. that is f of a yard wide ? 

25. How many boards, 6 inches wide, would cofer the 
floor that requires 20 boards of the same length, and 15 
inches wide ? 

26. If a street 4 rods wide must be 40 rods long to con- 
tain an acre, how long must it be to contain an acre if it be 
only 2J rods wide ? 

27. How long must a piece of land be, that is 8 rods wide, 
to contain one acre ? 

28. How long must a piece of board be, that is 9 inches 
wide, to contain a square foot ? 

29. If it take 1|^ yards of cloth, that is 1| yards wide, to 
make a coat, how many yards would it take, of cloth only } 
of a yard wide ? 

30. How long would it take $1 to gain as much interest 
as $8 would gain in 3 months ? 

31. How long would it take $3 to gain as much interest 
as f 1 would eain in 24 months ? 

32. How long would it take $12 to gain as much 
interest as $30 would gain in 6 months ? 

33. John borrows of Job, $25 for 12 months, and afte^ 
wards lends him $75, how long may Job keep the money to 
cancel the favor ? 

34. How long may John keep $858 pf Job's money to 
compensate him for letting Job have $286 for 12 months? 

35. If it take 12 months for $100 to gain $6, how long 
would it take $150 to gain the same sum ? 

36. If the interest of $100 for 1 year be $6, in what 
time would the interest of $33J be the same ? 

37. In what time would $75 gain $15 interest, if $500 
would gain it in 6 months ? 

S81* Illttstbation of Oompoitnd Ratio and Pbopostion. 

1. If 7 men can build 36 rods of wall in 3 days, how 
many rods can 20 men build in 14 days ? 
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Bp analysis — K 7 men can build 36 rods, 1 man, in thd 

same time, 
12 2 can build 

i$X^XU = l^X 2(rx 2= 480 rods. |asmuch, 

— — — orVrods, 

'• ^ ^ and m one 

dayhecnn 
build I as much as in 3 days, or y^g rods ; but 20 men can 
build 20 times as much in 1 day as 1 man can in the same 
time, or y g ^ j>- rods, and in 14 days they can build 14 times 
as much as they can in 1 day, or ^g^^^K i t = 480 rods, 
which is the answer required. 

By proportion, — If it were required how many rods 20 
men could build in a time eqiud to that in which 7 men could 
build 36 rods, the answer would be ^ of 36 rods, or 7 : 20 
= 36 : lA^, or 102f rods; but, since the times of work- 
ing are unequal, this proportion cannot give the true answer, 
for 20 men could build -^ as much in 14 days as they could 
in 3 days, or ^ of ^ of 36 rods, which is V$^ of 36 rods, 
(a64,) or 7 X 3 ; 20 X 14 = 36 : iS^^^gOA, or 480 rods, aa 
by analysis. 

Observe that ^, or 7 : 20, is the ratio of the two numbers 
of men, that -^, or 3 : 14 is the ratio of the two times, and that 
V^l¥' or 7 X 3 : 20 X 14 is a ratio composed of these two 
ratios by multiplying them together, and making the product 
of the antecedents a new antecedent, and the product of the 
consequents a new consequent. 

'Hence, also, observe that the ratio of the given work to 
the required work is equal to the product of the two ratios, 
that of the numbers of men, and that of the times. 

The product of two or more ratios is called a compound ratio, 
and a proportion in which there occurs a compound ^\io, is 
called a compound proportion. 

The following is a better arrangement of the ratios that 
form the compound ratio in a compound proportion, a 

12 
|dLpU^Xp.H^'<«'''-20X2X]2.or480rods. 

2 

The common factors may be canceled (191) as they 
now stand, observing that the second terms and the third 
term are the factors in the product of the means, or in the 
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fitidend, and that the first terms are the factors in die grren 
•ztreme, or in the divisor. The 7 may be canceled by the 7 
in ihe 14 of the dividend, and the 3 by the 3 in the 36 of tbe 
dividend. 

9S9. Observation. 

Obssbte, thatt as in proMems involving propartit^ny 
(fUTBj) so also inr those which involve compound pro p or Uonf 
there is one given odd term, which is of the same nshtre as the 
required answer^ and with it forms the hut ratio ; and of the 
other given numbers, there are two of each kind meniwn^l^ 
and BACH TWO of a ktsd form a batio ; that the product cf 
these ratios wiU form a compound ratio that wiU show wbat 
PART of the given odd term, occupying the third place, Um 
fourth, or required term mmt be, if care be takbn that each 
ratio be arranged in the first and second places, so as to jsftotv 
WHAT PART OF THB THIRD TERM the required^ term woxtld rb, 
without regard to the other ratios with which it is to be cowt- 

Model of a Recitation. 

1. If 18 men can build a wall, 40 rods lon^, 5 feet high, 
and 4 feet thick, in IS days ; what time would 20 men re- 
quire to build a wall, 87 rods long, 8 feet high, and 5 feet 
thick! 

Solution by Analysis. 
3 9 
t$xiiX^XtX$ ^X9X87 _^,,,_ 
»0X<0X<^X4 — 10X4 — «W<toy8. 
10 
To build the same waU, 20 men would require ^^ of 15 
days;ilut, regarding the lengths of the walls, they would 
require f{ of this second time ; regarding the heights, they 
would require f of this third time ; and regarding the thick- 
nesses, €iey would require f of this fourth time, or 68^% days, 
which is the answer required. 

By Compound Proportion. 
10 9 



Men, St0:ii\ 

Lengths, i0 : 87 
Heights, $ : $ 

Thicknesses. 4 * 6 



-^(J:JS^,arfl^<by. 
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In reducing this ememon of the result, the common fiu> 
tor, 2, in the 20 and 18, may he canceled, the 8 may he 
canceled by the 8 in 40 ; the other factor, 5, of 40, may he 
canceled by the 5 in 15, and the two 6s will cancel each 
other. 

2. If it take 2 years for the interest of S150 to amount to 
$18, how long would it take for 4ke interest of 9675 to 
amount to $162 ? 

To gain 

Principals, J*:2)_2.2v2 — 4 vears •^^ interest, 
Interests, i.0| — ^.ZX-« — ^ years. .^ ^^ ^^ ^^ 

$675 only 
^^, or f as long as it would take $150. But to gain $162 
interest, it would take <i^ or f , or 9 times this time, or 4 
years. 

3841* Exercises in soLvme Problems bt CoMPoi7in> 
Proportion. 

In like manner, solve and explain the following problems, 
h If 7 men can reap 84 acres of wheat in 12 days, how 
many men would be required to reap 100 acres, in 5 days ? 

2. If 20 bushels of wheat are sufficient for a family of 15 
persons, 3 months, how much would be sufficient for 4 per- 
sons, 11 months ? 

3. If a family of 9 persons spend $305 in 4 months, how 
many dollars would maintain 14 persons 8 months ? 

4. If 1878 soldiers consume 702 quarters of wheat in 336 
days, how many quarters would an army of 22536 soldiers 
consume in 112 days ? 

5. If 6 men, in 16 days, build a wall 20 feet long, 6 feet 
high, and 4 feet thick, in how many days could 24 men 
build a wall 200 feet long, 8 feet high, and 6 feet thick ? 

6. If 12 men, in 15 days, of 12 hours each, can build a 
wall 30 feet long, 6 feet high, and 3 feet thick, in how 
many days, of 8 hours each, could 60 men build a wall, 300 
feet long, 8 feet high, and 6 feet thick ? 

7. If 3 men, in 24 days, 9 hours long, can dig 328 rods 
of trench, 6 fi. wide, and 4 ft. deep ; how many men would 
it take to dig a trench 984 rods long, 9 ft. wide, and 8 ft. 
deep, in 27 da^s, of 12 hours each ? 

8. If 12 tailors can make 13 suits of clothes in 7 days ; 

16# 
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bow umBf tabors woold be requited to clothe a reg^m^it of 
494 soldieTs, in 19 days of the same length ? 

9. If it be worth tl2.50 to transport 2.5 tons 20 miks; 
what woidd it be worth to transport 1500 lbs. 60 miles ? 

10. If a bar of iron, 4 ft. long, .25 ft. broad, and .125ft 
thick, weigh 36 Ibe. ; what would be the weight of a bar, 12.5 
ft. long, .375 ft. broad, and .2 ft. thick ? 

11. If 12 ounces of wool be sufficient for 2} yards of dotbi 
6 quarters wide ; how much would be sufficient for 150 yds., 
4 quarters wide ? 

12. How many pounds of thread would be sufficient t0 
make 50 yds. of linen, 3 quarters wide ; if 2 lbs. of thread 
make 4 yds., 5 quarters wide ? 

13. u 36 yards of cloth 7 quarters wide be worth 
tl80.72 ; what would be the value of 98 yards of similir 
cloth, but 5 quarters wide I 

14. If 3 pounds of wool make 15 skeins o[ 12 knots eadi; 
how much wool would make 50 skeins of 16 knots each ? 

15. How many barrels of water would fill a cistern that is 
18ft. k)ng, 7ft. broad, and 15ft. deep; if a cistern, 17jft. 
long, 104 ft. broad, and 13 ft. deep, hold 546 barrels ? 

16. if it take S^4 tiles, each 12 inches square, to pave a 
cellar 5 how many tiles, 9 inches long, and 8 inches wide, 
would it take to pave the same cellar ? 

17. How many bricks. Sin. long, 4Jin. vnde, and 2 in. 
thick, would occupy as much sj^tce as 1200 stones, 16 in. 
lonjB^, 13J in. wide, and 12 in. thick ? 

18. How many shingles, each covering a space 6 in. 
long, and 4 in. wide, would cover a roof 40 ft. long, and each 
of the two sides 30 ft. wide ? 

19. How many slates, covering a space 10 in. long, and 
6 in. wide, would cover a roof ^ich is covered by 160 boards 
12 ft. long, and 15 in. wide ? 

20. How many bricks, | of a foot long, f of a foot vndei 
and i of a foot thick, would build a wall, Oft. big^^Ji?* 
thick, round a square garden, each side of which is 280ft. 
on the* outside of the wall ? 

21. If 2 lbs. 8 02. of bread be worth 9 pence, when wheat 
is worth 7s. 6d. per bushel ; what weight of bread would h^ 
worth 4s. 6d., wnen wheat is worth 9s. per bushel ? 

22. If the rent of a house worth $1500, l)e $45, f^^ 
months ; what would be the rent of a house worth f^Wt 
for a year ? 



y Google 



FEorramoif. 187 

tt. If 6 ditties im a bank jridd their owner 819.00, m | 
<tf a year ; how miidi woakl 18 shares 3rield, in a year f 

24. If $100 gain 96 in 1 year ; what would t25 gain in 
6 months ? 

25. If 9100 gain 96 in 1 year ; in what time would 925 
gain 9.V5 ? 

26. If 925 gain 9.75 in 6 months ; how much would 9100 
gain in 1 ^ear ? 

27. If it take 9100 1 year to gain 96 ; how much would 
it Uke to gain 9.75 in 6 months ? 

28. If ike interest of 9100 be 96 per year ; what would 
be the interest of 9850 Ibr 10 months ? 

29. If the interest on 9347, for 3| years, be 972.87 ; 
what would be the interest on 9537» for 2| years ? 

989* MoDfiL OF A SSCITATION. 

If 3 cows require as much pasture as 10 sheep, 4 horses 
require as much pasture as 7 cows, and 5 acres would pasture 
3 horses ; how many sheep might be pastured on 30 acres I 

That which 
Cows, fi:7 ) 5 would pasture 

Acres, $.^10) sheep, j^^^^^; ^ ^^ 

^ 10 sheep; and 

the 5 acres, 
which would pasture 3 horses, would pasture | of ^ of 10 
sheep ; and 30 acres would pasture ^ as many as 5 acres, 
or ^ of I of ^ of 10 sheep, or 105 sheep, which is the 
answer required. 

In reducing this expression of the result, the 3s may cancel 
each other, one of the factors of 4 may be canceled by the 2 
in 30, the other by the 2 in 10, and the 5 by the 5 in 30. 

386* Exercises in Conjoined Psopohtion. 

In like manner ^ solve and explain tkefoUowing prMems. 

1. How many pounds could 3 horses draw, if 5 horses 
could draw as much as 8 oxen, and 2 oxen could draw 2400 
pounds? 

2. If 3 lbs. of tea be worth 4 lbs. of coflee, and 6 lbs. of cof- 
fee be worth 20 lbs. of sugar ; how many pounds of sugar 
may be had for 9 lbs. of tea ? 
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3. How mmny dajrs' work of D would be equal to 10 days' 
work of A ; if A could do as much work in 5 days as B 
could do in 6 days, and B as much in 3 days as C in 4 days, 
and C as much in 8 days as D in 9 days ? ' 

4. Suppose 1001b. at Venice to be equal to 701b. at 
Lyons, and 601b. at Lyons to 501b. at Rouen, and 20 lb. at 
Rouen to 251b. at Toulouse, and 501b. at Toulouse to 36 at 
Geneva ; then how many at Geneva would be equal to 251b. 
at Venice ? 

5. How much New E^^gland currency would be equal to 
£100 sterling, if £27 sterling equal £30 Canada currency, 
and £5 Canada equal £8 New York, and £4 New York 
equal £3 New England ? 

6. flow many bushels of wheat may be bought for £40, 
if 1 bushel of wheat be worth 2 bushels of rye, and 4 bui^els 
of rye be worth 5 bushels of corn, and 8 bushels of com be 
worth 16 bushels of oats, and 1 bushel of oats be worth 2 
shillings ? 

7. If 24s. New England currency equal 32s. New York, 
a'nd 48s. New York equal 45s. Pennsylvania, and 15s. Penn- 
sylvania equal 10s. Canada; how many Canada shillings 
would be equal to 100s. in Massachusetts ? 

8. If 11 barrels of cider would buy 4 barrels of flour, and 
7 barrels of flour would buy 40 barreb of apples ; wbftt 
would a barrel of apples be worth, when cider is ^50 per 
barrel? 

987* Barter DBFrnsD. 

Barter is the exchanging of one commodity for another ol 
equal value, according to prices agreed upon by the parties. 

988. Model of a Recitation. 

If a farmer should exchange butter, at 20 cents a pound, 
for sugar, at 8 cents a pound ; how many pounds of butter 
must he give for 37 J lbs. of sugar ? 

37| lbs. are equal to ^ lbs. ; 
y^ ^ = 15 lbs. of butter. and as the price of the butter 

per pound is ^ or j^ of the price 
5:2::^ i^^^^sss 151bs. of tne sugar per pound, Uiero 

will be only f as many pounds 
of butter as pounds of sugar, (9T9) ; and f of ^^ is 15 
pounds. 



y Google 



Obsbbvation. 

Obsbbyb, that, the ratio of the quantities mil be equal to 
the iNVSBSB BATiOy (979j) of the firicesy and ther^are^mck 
problems may be solved by proportion, 

EXBSCISES IN BaBTBB. 



Jn like manner, solve and explain the following problems. 

I. How many bushels of potatoes, at 9.25 per bush., must 
be giren for 15 gals, of oil, at S.75 per gaL ? 

€. How much com, at 8.75 per bnshelt must be given in 
barter for 10 yds. of cassimere, at $1.25 per yard ? 

3. How much wood, at 85.50 per cora, would be equiva- 
lent to 11 barrels of flour, at 86.00 per barrel ? 

4. How much cotton cloth, at 12| cts. per yard, should be 
given for 100 lbs. of beef, at 5 cts. per pound ? 

5. What quantity of wheat, at 81.o31 per bushel, should 
be given for 8 yds. of broad cloth, at 85.00 per yard ? 

6t How many days, at 83|cts. per day, must a laborer 
wGtk to pay £»r 5 corda of wood, at 84.16} per cord? 

7. A supplied B with 365 qts. of milk, at 4 cts. a qt, and 
received m payment for one half, molasses at 28 cts. per gaL, 
and for the omer half, sugar at 8 cts. per pound ; how much 
molasses and sugar did he receive I 

8. How much land, at 6|ct8. a foot, is equivalent to 6000 
feet, at 8^cts. per foot ? . 

9. If m one place I can buy a house-lot of 5200 ft. at 9d. 
a foot, but in another place, I can obtain 6500 ft. for the same 
sum ; what price per foot is the second lot ? 

10. If a merchant buy 810000 worth of cotton, at 850 per 
bale, and sell . it immediateiy for 860 a bale ; how much 
would he gain by the trades ? 

II. How many Bibles, at S7| cts. each, should a book- 
seller give in exchange (os 7 dozen arithmetics, at 62| cts. 
each ? 

12. How much N. E. currency is equal to £175 N. Y, 
currency ? 

991« Modbl of a RBcrrATioN. 

1. Three men hired a pasture for 842. . A pastured in it 
4 hones, B, 6 horses, and C, 8 horses ; what ought eaeh to 
pay. 

Digitized by VjOOQ IC 



190 ^ ARITHMBTIC. 

They all had pastured 4-|-6-|-8=18 horses, and ^j, 

or I of them 
14 ' (87) belong. 

9 : 2 = 42:^, or $91, A's share. ^^/l 

3 of the cost, 

which is $9}; 

3 : 1 = 42 : — , or $14, B's share A» or 4 of 

3 them belong- 

ing to B, he 
14 should pay J 

9 : 4 = 42 : 5i^, or «18|, €'s share. JiJf ^^^^'e"^ 

3 j42^ or I of them 

belonging to 
C, he should pay f of the cost, or $181. 

The sum of the three shares being $42, what they all 
were to pay, is sufficient proof that the answers are correct. 

999. Exercises in Fellowship. 

In like manner, solve and explain the following problems. 

1. Two men hired a pew for $28, A's family occupied 6 
seats, and B's family occupied the other 3 seats ; what ought 
each to pay ? 

2. Two men own a house together, which they let for 
$270 per year ; if A's part be worth $2500, and B's $2000 
what would be each man's share of the rent per year ? 

3. George picked 12 quarts of berries ; Charles 8 qts., 
and John 4 qts. ; they sold them all together for $1.50 ; what 
was each boy's share of the money? 

4. If the stock of a rail-road company be divided into 500 
shares, and the company make a dividend of $6000 in one 
year ; how much of the dividend should a person receive 
who owns 5 shares ? 

5. A and B bought a lot of wood together for $500 ; A 
paying $300, and B, $200 ; they sold it so as to gain $100; 
how much did each one gain ? 

6. C and D buy a farm together, for $2500 ; C paying 
$1500, and D, $1000, but they sell it for $3000 ; what is the 
gain of each ? 

7. E and F buy goods and trade in company ; £ fur- 
nishes $750, and F, $1000 ; they gain $700 m one year ; 
how much of the $700 ought each to have ? 
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8. A, B, and C bought a lot of land to speculate upon , 
A paying $500, B, $300, and G, $700 ; but they were 
obliged to sell it for $1200 ; how much did each lose ? 

9. A man dying left only $1000 to pay his debts with, 
whidi amounted to $1500 ; to A he owed $450, to B, $510, 
and to C, $540 ; what would each receive ? 

10. A person left in his will $560 to his son Isaac, $600 
to George, and $840 to Nathan ; but on settling the estate, it 
was found that there was only $1500 to be divided among* 
them ; what was the share of each ? 

11. Messrs. White, Black, and Co. traded together one 
year, and cleared $2652 ; what would be the share of each 
partner in the gain, supposing Mr. White furnished $1200 
of the capital, Mr. Black $568, and Mr. Green the remaining 
$3536? 

12. A, B, and G freight a ship with wine; A put on 
board 500 tons, B, 356, and G, 94; in a storm they were 
obliged to cast 190 tons overboard; what loss does each 
sustain ? 

13. The ship Grampus, valued at $50000, was lost at sea 
but was insured for $37500. A's part of the ship was worth 
$18000, B's $24000, and G owned the rest of it ; what should 
each owner receive of the insurance ? 

14. Three men took a jpb of work together for $75 ; A 
worked upon it 24 days, B, 16 days, and G, 10 days ; what 
should each rec ive 1 

15. Three persons put equal shares into a joint stock to 
trade upon ; A continues his stock in trade 4 months, B, 6 
months, and G, 10 months ; what was each man's share of 
the $480 which they gained ? 

998* Model of a JRecitation. 

I 

1. Two men undertook a job for $50 ; A kept 3 men at 
work upon it 5 days, and B, 7 men, 3 days ; how should 
thev divide the money ? 

Here the number of men they kept at work, as well as the 
time that the men worked, being different, both of these cir- 
cumstances must be considered in dividing the money ; thus, 
A's 3 men working 5 days, was equivalent to five times as 
many men, or 15 men worlcing 1 day ; and B's 7 men work- 
ing 3 days, was equivalent to three times as many men, or 
21 oiMi ivorking 1 day; hence, the job took the same as 15 
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-}.21ss96 mMi 1 day, of which, A fomislied ^, andahould 
have il of the moiMBj; and B furnished the oUier fl^ of die 
men, and diould receive the other f^ of the mcHiey. 

25 6 
36 : 15=50 : *^j^^*^ , or J20.83|, A's share. 
6 

25 7 

36 : 21=50 : ^J^|i^, or g29.16i, B'8 share. 
^ »50.00. 

2. A, B, and C, traded in company; A furnished S200 
for 3 months, B, $180 for 5 months, and G, $70 for 10 
months; how should they divide the $132 which they 
gained? 

The parmers having furnished unequal, sums for ufiequal 
times, each partner's ratio of the dividend will not be equal 
to his ratio of the capital ; but the times may be made equal 
as in the preceding example, by multiplying what each 
partner furnished by the time it was employed ; the sum of 
die products will form a new capital, for a certain time^ 
equivalent to the real capital for the unequal times; there- 
fore, each partner's ratio of the dividend will he equal to the 
ratio that his product is of the sum of the products. Thus ; 

A's$200 
12 for three 

n . Q too . ^f^^ X ^ <i60fi A » u months is 

11 : 3 = 132 : — jy— , or $36, A's share. equivabnt 

to 3 times 

6 as much, 

ifti\C9 Qr$600£nr 

22:9=132:=^^, or $54, B's share. 1 momh; 

^^ B's $180 

g for five 

ysf^v7 months is 

22 : 7= 13^: ^^, or $42, C's share. cquivaiwit 

** $1^. ^ ^ *****^ 

asmuch,or 
$900 for 1 month, and C's $70 for 10 months is equmfent 
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jt> 10 times as much, or $700 for 1 month ; consequently, 
the whole capital is the same as 600 4- 900 -f" 700 = $2200 
for 1 month, of which A furnished ^Ar, or ^, B, ^W(^, 
or 2^' <Lud C, 2^)^} or ^; therefore, these fractions i^w 
the partners' respective ratios of the dividend. 

SI94» EzsscisEs IN Coxpouku FEUiowsmp. 

In like manner, solve and explain thefoUowing problems. 

1. A and B received $33 for teaming flour ; how should 
they divide the money, if A teamed 8 loads of 6 harrels 
each, and B, 5 loads of 8 barrels each ? 

% Two men gave $36 for the use of a pasture ; in, it A 
pastured 3 horses for 4 months, and B, 5 horses for 3 months ; 
what ought each to pay ? 

3. ^AHiat should A, B, C, and D each pay for a pasture, 
tlie whole expense of which is $100.50, and in which A 
pastured 6 cows 15 weeks, B, 5 cow^ 16 weeks, C, 10 cows 
12 weeks, and D, 8 cows 14 weeks? 

4. A, B, and C traded in confpany ; A put in $400 for 9 
months, B, $300 for 6 months, and C, $200 for 12 months ; 
they gained $390 ; what was the gain of each ? 

o. E, F, and G lost, while in partnership, $720; ascer- 
tain the loss of each on the supposition, that E put in $800 
for 12 months, F, $1200 for 9 months, and G, $1200 for 3 
months ? 

6. H sold three lots of shoes for $850 ; he took $50 to 
pay him for his trouble, and returaed the remainder to L, M, 
and P, the owners ; how should they divide the money, if L's 
lot contained 256 pairs, costing $f per pair, M's lot 300 pairs, 
at $1 per pair, and P's lot 300 pairs, at $^ per pair ? 

7. K and S traded in company 16 months ; R put in 
$1200 at first, and 9 months after, put in $200 more ; S put 
in $1500 at first, and 6 months after, he took out $500 ; how 
should the $772.20 which they gained be divided ? 

8. A mason, carpenter, and painter, take a job for $2500. 
The mason paid out $200 for stock and team, and employed 
4 hands 26 days ; the carpenter paid out $700 for stock and 
teaming, and employed 5 hands 65 days ; and the painter 
paid out $100 for stock, and employed 3 hands 13 days ; how 
should they divide the money ? 

17 
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X. PERCENTAOE. 
39i8* DiFmrrioN and Illustration of Per Cent. 

Per cent,^ literally signifying hy the kundredt is a term 
applied to the partt ( 0T5) or ratiot {^9^^) that one quantity is 
of another quantity of the same kind, expressed in hundredths. 
The per cent., then, in any case, is a certain number ofhwof 
dredths of what is under consideration ; thus, 3 per cent, of 
any thing or number, is 3 hundredths, (.03) of it. 

The decimal figure, or figures, expressing a part of one per 
cent., will occupy one or more places below the hundredths' 
place, (193^) the thousandths being tenths per cent, the ten- 
thousandths hundredths per cent., &c. 

Thus, \ per cent, of any thing or number, is .005 of it, or 5 
tenths per cent, of it. 
J per cent, of any thing or number, is .0025 of it, or 

.25 per cent, of it. 
^ per cent, of any thing or number, is .00125 of it, or 
.125 per cent, of it. 
12| per cent, of any thing or number, is .125 of it, or 
12.5 per cent, of it. 
125 per cent, of any thing or number, is 1.25 times it 
100 per cent of any thing or number is exactly the whole 

of it 
.005 of any thing or number is \ per cent of it 
.027 of any thing or number is 2.7 percent of it 
2J times any thing or number is 225 per cent, of it. 
^ of any thing or number, is 12.5 per cent of it. 
\ of any thing or number, is 16 § per cent, of it. 

306* Model of a Recitation. 

1. What is 6 per cent, of S125.25 ? 

6 per cent, of $125.25 is obtained by multi- 

$125.25 plying it by .06 as any decimal numbers are 

.06 multiplied together, (ITtI) ; that is, multiply- 

ing by 6 as units ; then, in consideration of the 

$7.5150 6 being hundredths, dividing this product by 
100 by removing the decimal point (181) two 
places farther towards the left. 
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2. What is i per cent of 1728 cords of wood? 

I per cent of 1728 may be obtained by 
8)17.28 multiplying it by .00125, (39S) ; but it 

can be more conveniently obtained by 

2.16 cords. dividing by 100 to get one per cent, 
which divided by 8 wUl give J per cent 
as required. 

997« ExsRcisss m I^bcentagb. 

In like mannery solve and explain thefiittowing problems, 

1. What is 12 per cent, of 14 casks of sugar, each weigh- 
ing 734 lbs.? 

2. How much is 2 per cent, of 10 bags of West India 
coffee, each weighing 112 lbs. ? 

3. What is 8 per cent of 9 casks of nails, each weighing 
217 lbs.? 

4. How much is 2 per cent of 25 bal^s of cotton, each 
weighing 532 lbs. ? 

5. If a man, whose salary is 9700 per annum, spend 
annually 1 9 per cent of his salary for house rent ; 25 per c^it 
for stores consumed in his family ; 15 per c^t. for clothes ; 13, 
per cent for all odier purposes, and save the remainder ; whal; 
would be each of these items ? 

6. If a person should hire $375, agreeing to pay it in one 
year, togemer with 6 per c^it of it for interest ; what would 
be due at the end of the year ? 

7. A person, going on a journey of 120 miles, traveled 25 
r cent, of the distance the first day, 30 per cent the second 

ay, 35 per cent, the third day, and 10 per cent, on the fourth 
day ; what was each day's travel ? 

8. A; ^rson, weighing 136.5 lbs., lost by 4sicknes8 22} per 
cent of his weight ; what did he then weigh ? 

9. \ butcher sold a fat ox for 107 per cent of the cost; 
what did he receive for the ox, the cost being $55 ? 

10. Whatis Jpercent of$3000? 

11. How much is 6,^ per cent, of $1836 ? 

12. In a certain school of 144 scholars, 75 per cent study 
arithmetic, 18| per cent, study algebra, 16} per cent, study 
geometry, 874 per cent, study grammar, 31 J per cent study 
geograpny, 124 per cent, study philosophy, 8} per cent study 
astronomy ; what is the number of scholars in each of these, 
studies ? 

13. What is 100 per cent of $.125? 
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998» COMMISSIOK DEFINBD. 

Cawmimon is an aUowance made to an agent, aooMtimea 
called a &ctor, or broker, for doing business for his employer ; 
such as bu3ring and sellinggoods, dec. It is usually reckoned 
at a tertamper cent. v9M^ of the price of the goods bou^ 
or sold. 

999* Model of ▲ RBcrrATioN. 

An agent sddaquantitv of goods for S850, on omunissimi 
at 3 per cent; what was his commission ? 

S850 To ascertain the commission, it is only 

•03 necessary to take 3 per cent, or.(^ of the sum 
for which the goods were sold, (I7tl|) which 



$25.50 gives $25.50, the answer required. 

M0« EZBBCISES IN BSCXOlfINO COMMISSION. 

J9i like maimer , eAfoe 4md explain thefoUtneing proUetm. 

1. An auctioneer sold a house and other real estate, to the 
amount of $1837^ ; what did his commission amount to, at 
2| per cent f 

2. The publishers of a periodical allowed their agents 20 

Sr cent, on dl subscriptions procured by them; \niat 'wibs 
nt agent'b commission who procured 193 cash sub8crib«n 
for a periodical, the price of wnich is $8.50 per annum ? 

3. If a broker negotiate a loan of 92360 for a man, at \ 
per cent, commission, what would be his commission ? 

4. What commission should my agent in New Orleans 
charfife me for purchasing on my account 625 bales of cotton, 
at $4S per bale, commission reckoned at 1} per cent ? 

5. My agent, after selling property for me to the amount 
of $1575.25, deducted his commission at 2 per cent, and 
remitted to me the remainder, which was how much ? 

6. If a collector should receive .9 per cent for collecting 
the taxes of a certain town, amounting to $1776.17, what 
would be his commission? 

SOI* Stocks dbtined and nxtrsTRATsn. 

Men of wealth often associate into companies, and, having 
obtained from the government acts of incorporation, combine 
their wealth into what is caUed Capital Stodk, to be employed 
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according to the acts of incorporatioii. Such companies take 
di^rent names, as Banking companies, Insurance companies, 
Mamtfitdwring companies, &c., according to the business in 
which their capital stock is employed. 

Such stocks, being divided mto equal shares, are bought 
and sold like other property, at various prices ; and. accord- 
ing as the market price becomes equal to, above, or below the 
original value, the stock is said to be o^ par, a certain per 
cent, above par, or below par. Sometimes, also, as the mar- 
ket price exceeds, or falls below the par value, th& stock is 
said to be at such a per cent, adoance, or discount. 

Acknowledged claims upon the government, and notes 
issued by government in case the ordinary revenues prove 
insufficient to meet the demands upon the treasury, are also 
called stocks, and pass from hand to hand like other stocks. 

The profits arising from stocks are, at regular periods, 
made a dividend^ and distributed among the stock-nolders, 
each receiving a certain per cent of the par value of hit 
shares. 

S09« Exercises in sbckoning Stocks. 

1. The semi-annual dividend of the Lowell Bank, Oct. 
1844, was 3 per cent, of the capital stock ; what should a 
person receive who owned 6 shares, the par value being $100 
per share ? 

2. A person paid 108 per cent., or 8 per cent, advance, for 
a share of the Merrimack Manufacturing stock ; what was the 
cost, the par value being $1000 per share ? 

3. A person bought 6 shares of the Lowell Bank Stock at 
d3 per cent., or 7 per cent discount, and sold them at par, 
which is $100 per share ; what was his gain ? 

4. At an auction sale of 5 shares of ^eJBoston and Low- 
ell Rail Road stock, A bid 25 per cent auvance, and B bid 
25f per cent, advance ; how much more money did B bid for 
the 5 shares than A did, the par value being $500 per sJiare ? 

5. In 1844 the Rail Road Bank reduced its capital stock, 
by refunding to the stockholders 25 per cent, of the par value 
of the stock, the par value then being $100 per share; #hat 
did he receive who owned 3 shares ? 

6. The reduction of the capital stock of the Rail Road 
Bank, mentioned in the last problem, established the par value 
at $75 ; what is now the par value of 8 shares? 

17* 
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a08« Insueance defined and illustbated. 

Insurance companies assume Ae risks of property eiposed 
to accident or danger, upon the conditions recorded in their 
policies. 

A Pdicy is the written agreement of the parties. 

Property, the risk of which has been assumed by an msur* 
ance company is -said to be insured. 

Insurance is the exemption of the owners of insured prop- 
erty from a specified portion of the loss, in case such property 
becomes damaged, or destroyed. 

Fremtum is the sun> ';)aid to obtain insurance. It is esti- 
mated according to the value of the property, the degree of its 
exposure, and the time for which insurance is effected, and is 
usually a certain per tent, of the amount insured. The sum 
insured is generally less than the full value of the property ; 
but the company is obliged to sustain all losses not exceeding 
the sum insured, except such as ^ not exceed a certain jier 
cent, of die sum insured, which are sustained tiy the owner. 



Exebcises in reckoning Instjeance. 

1. The estimated value of my house being $2600, and 
having effected insurance, at 1 per cent;, upon f of its valoe, 
what is the premium ? 

2. If the house mentioned in the preceding problem, 
should, within the tim« specified in the policy, be destroyed 
by fire, what would be the amount of my claim upon the in- 
surance company, or underwriters, as they are sometimes 
called? 

3. What premium must be paid for the insurance of $7250, 
upon a ship, and $2750 upon the cargo, during a voyage frcMoa 
Boston to Liverpool, the premium for the ship being 2 per 
cent., and for the cargo 2^ per cent.? 

4 If a person should obtain insurance to the amount of 
$1275 upon his furniture, at a premium of \ per cent, what 
would be the premium ? 

5. A merchant generally, having about $10000 worth rf 
goods in his store, obtained insurance upon $7125 worth of 
them ; what was the premium at f per cent. ? 

6. If I of the goods mentioned in the preceding problem, 
should be destroyed by fire while insured, vriiat would tke 
merchant save by having his goods insured ? 
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EXESCKES IN THE ASSESSMENT OP TaXBS. 

The owners of property are liable to pay taxes to the state, 
county, town, and parish to which they severally belong. 

Tax assessed upon property is usually reckoned at a cer- 
tain per cent, of the value of the property taxed. 

1. If in the city of Lowell, in 1845, the city, state, and 
county tax was 4 per cent, of the valuation of the property, 
what would be tne tax upon the property of Mr. A. of Low- 
ell, his property being valued at S4755 ? 

2. In 1844 the tax upon property in the city of Lowell 
was .58 per cent. ; what should have been the tax upon the 

foperty of Mr. B. of that city, his property being valued at 
7350? 

3. What would be the parish tax of Mr. C, the property 
in his parish being taxed .2 per cent, and his property being 
valued at $19000 ? 

4. If Mr. D. lived in a town where the tax upon the prop- 
erty for the state was .1 per cent., for the county .2 per cent., 
for the town .3 per cent., and for the parish { per cent ; whftt 
would be the tax upon his property which was valued at 
$2945? 

306* DUTIBS DEFINED AND ILLUSTRATED. 

Duty is a term applied to the tax which is levied by the 
government of a country upon goods imported into that coun- 

^- . . * 

Duties are either specific or ad valorem. 

Duty is specific when it is specified at a certain sum per 
ton, gallon, square yard, &c., without regard to the cost. 

Duty is ad valorem when it is specified at a, certain per 
cent, of the cost of the goods in me country whence they 
were imported. 

907. Allowances in beckoning Duties. 

In reckoning duties certain aUowanees or deductions from 
the gross weight, or measure, are made. These allowances 
are called draft, tare, and leakage. The same allowances are 
also made to wholesale merchants \dien they purchase, and 
by them when they sell. 
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Ihtfi is made that the quantity may hoM out when retailed. 
The draft on each parcel weighing not over 112 lbs. is 1 Ilx 
Over 112 lbs. and not exceeding 224 lbs. is 2 lbs. 
" 224 " " 336 " 3 " 

« 335 a a 1120 " 4 " 

« 1120 " " 2016 " 7 " 

u 2016 " " 9 " 

Tare is an allowance after the draft has been deducted, 
for the weight of the box, cask, bag, &c., containing the goods. 

Gross weight is the if eight before the deductions of draA 
and tare. 

Neat weight is the weight after the deductions of draft and 
tare. 

Leakage is an allowance of 2 per cent, deducted from the 
measure of liquids to insure full measure at retail. 

In making these allowances a fraction is disregarded, unless 
it exceed one half, when it is considered a unit. 

Duties are reckoned on what remains after all allowances 
have been made. 

S08* Model of a Recitation. 

What is the duty on a hogshead of sugar weighing 818 
lbs., the tare being 12 per cent, and the duty 2^ cents a pound? 
The draft is 4 pounds, (807^) which 
deducted from the gross weight, 818 
pounds, leaves 814 pounds. The tare 
IS 12 per cent, of 814 pounds, equal to 
98 pounds, which deducted from 814 
pounds leaves the neat weight, 716 
pounds. The duty is 2\ cents a pound, 
or 2| times as many cents as pounds 
(38) in the neat weight, equal to $17.90 ; 
which is the answer required. 
97.68 $17.90 
# 
S09* Exercises in beckoning Duties. 

In like manner y solve and explain the following problems. 

1. What is the duty on 5 boxes of sugar weighing sever- 
ally, 500 lbs., 496 lbs., 487 lbs., 514 lbs., and 508 lbs., the 
tare being 15 per cent, and the duty 2J cents a pound ? 

2. What is the duty, at 30 per cent, ad valorem, on 125 
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bales of wool that cost in Saxony 30 cents a pound, the halea 
averagng 600 lbs. each, and the tare being 3 per cent.? 

3» The ad valorem duty on feathers being 25 per cent, and 
tare 3 per cent, what would be the duty on 75 bags, averag- 
ing 325 lbs. a bag, and costing in Russia 25 cents a pound ? 

4. What duty, at 25 cenu a gallon, must be paid on 25 
caska of Unsold oil, averaging 54 gallons a cask, the leak- 
age beinfif 2 per cent. ? 

5. What duty, at SI a gallon, must be paid on 18 casks 
Rodtelle brandy, averaging 112 gallons each, the leakage 
being 2 per cent^ ? 

6. The duty on oranges being 20 per cent ad valorem, 
what would be the duty on 64 boxes which cost in Cuba 
$1,125 |Her box? 

7. What would be the dutyi at 20 p^ cent, ad val<Mrem# 
on 5000 pairs of India rubber 8h4>e8 which cost 20 Cents a 
pair in Brazil ? 

SIO. InTSBBST and OTHBB TSBSfS nXTINBI). 

Interest is the compensation to which a creditor is entitled 
from his debtor for the use of money. 

A PTommory Note is a written promise of one person, for 
value received, to pay to another person a certain sum of 
money. 

The face of a note is the sum of money mentioned in the 
note. 

Principal is the debt, or sum upon which interest is reck- 
oned. 

Simple Rate is the per cent, of the principal to which the 
annual m%etGst is equal. (305. 964*) 

Compound Bate is the per cent, of the principal to which 
the interest for a time greater ^ or less than one year, is equal. 
(381.3f>S.) 

The rate of interest is usually expressed in hundredths; 
hence it is called per cent. The legal rate of interest Varies 
in difierent states and countries. In New England it may 
not exceed 6 per cent, of the principal per year ; and 6 per 
cent, is implied in all cases where no other rate is specified. 

N. B. By the term rate, simple rate is to be understood, 
unless otherwise specified. 

The Amount is the sum of the i»nncipal and interest 
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Sll* MoD£ OF BECKONma Compound Batss. 

As 6 per cent, is the common simple rate, it is thought 
best to obtain the compound rate from that, which is done by 
taking such part (93) of 6 per cent, as the given time is of 
one year ; but, if the given simple' rate is other than 6 per 
cent, it is further necessary to take such part ofrthis result as 
the given simple rate is of 6 per cent. 

The time generally must be obtained from dates by sub- 
tracting the earlier from the later date, as directed, (9K#6). 
But should the time be required in days, it may be obtained 
by adding the remaining days of the month mentioned in the 
earlier date, and the days of each succeeding month till the 
day of the month mentioned in the later date, with 365 days 
for each year, and one extra day for each leap year in me 
time. The greater convenience, notwithstanding the slight 
error, has established the custom of considering calendar 
months, though differing in length, twelfths of a year, and 
days, not exceeding 30, thirtieths of a month, (903). 

At the simple rate of 6 per cent, for a yesir, or 12 months, 
the compound rate will be 1 per cent. (.01) for every sixth 
of 12 months, or 2 months ; and ^ per cent. (.005) for every 
half of 2 months, or 1 month ; also, -^ per cent. (.001) for 
every fifth of 1 month, or 6 days, and ^ of tV F' cent. (.OOOJ) 
for every sixth of 6 days, or 1 day. 

S13* Model of a Eecitation. 

1. Required the interest upon $1350, for 1 year. 

1350 In this problem no rate is specified; con- 

.06 sequently, 6 per cent, is implied, (310.) and 

— '• 6 per cent, of $1350 is $81, which is the result 

$81.00 required. 

2. Required the interest upon $1350, for 9 months. 

As the compound rate is 1 per cent. (.01) 

for every 2 months, for 8 months it will be 4 

per cent., (.04,) and for 1 month it being J per 

6750 cent., (.005,) for 9 months it will be U per 

5400 cent. (.045) ; and 45 thousandths (IW) of 

^^^^^ $1350 is $60.75, which is the result required. 

$60,750 ^ 
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9. Beqaiied the interest upon $1350, for 22 days. 

As the compound rate is ^ per cent. (.001) 
1350. for every 6 days, for 18 days it will be ^ 
.003| percent. (.003), and for 4 days it will be f or 
I of • ' 



^ _ tV P^r cent. (.000|) ; consequently, for 
4050 22 days it will be .003} ; and 3} thousandths 

450 of $1350, is $4.95, which is the answer 

450* required. 

In multiplying by §, divide by 3 to obtain 



$4,950 \, (144^) which written twice, will give { 

of the multiplicand as desired. 
4. Required the interest upon $1350, from July 25th, 
1844, to Nov. 12th, 1845, (SM). 
1845 11 12 .06 is the simple rate for 1 year. 
1844 7 25 .0^1 " the compound" 2 months. 

.005 «* " " 1 " 

ly. 3m. 17d. .002 « " « 12 days. 

.OOOf " " " 5 " 



tl350 
.077| .0774" " "ly.3m. 17d. 



9450 Therefore, multiply the principal by .077|, 

9450 which gives $105,075, the answer required. 

225 In multiplying by ^, divide by 6 for ^, and 

900 multiply that by 4 for 4, which added, gives | 

of the multiplicand as desired. 



$105,075. 

5. Required the amount of $1350 for 2 years, 6 months, 
and 16 days, at 8 per cent. 

$1350 • 12 i* th« compound nU for 2 7*«n> ^■^ 6 P*r Mtt. 



.203^ .03 . " 6 

.002 ** , 12 day. 



4050 .0001 " 4 

2700 

150 3).152| " 27.6«.16d. " 

600 .050f " « « « 2 1 



274.800 .203| " « " '" 8 " 

1350. 

Therefore, multiply the principal by .203^, 

$1624.80 which gives the interest $274.80, to which 
add the principal for the amount, which gives 
$1624.80, the answer required. 
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SIS* BXEBCISES m XSCKOltlNG IlfTBRSST. 

. In Uke manner, solve (md explain the folkwingprohle^ 

1. Bequired the interest of $1350 for 1 year, at 6 per 
cent 

2. What is the interest of 9250 for 1 year, at 8 per cent? 
a What is the interest of 8125.50 for 2 years, at 5 per 

cent? . * 

4 What is the interest of $25,375 for 1 year and 6 months, 
at 6 per cent ? 

5. What is the interest of $144.36 for 5 years and 8 
months, at 6 per cent ? 

6. What is the interest of $1S7.50 for 2 years and S 
months, at 6 per cent. ? 

7. What is the interest of $500 fw 9 months, at 6 p^r 
cent? 

8. What is the interest of $175 for 12 days, at 6 per 
cent. ? 

9. What is the interest of $248 for ,25 days, at 6 per 
cent. ? 

10. What is the interest of $17.28 for 10 months and 24 
days, at 7 per cent ? 

11. What is the interest of $18.36 for 1 year, 6 moatjis, 
and 18 days, at 6 per cent. ? 

12. What is the interest of $75,625 for 3 months and 6 
days, at 6 per cent ? 

13. What is the interest of $1000 for 7 months and U 
days, at 6 per cent ? 

14. What is the interest of $625 for 4 months; at 7| per 
cent ? 

15. What is the interest of $48.25 for 2 years, 2 months, 
and 15 days, at 4 J per cent ? 

16. What is the interest of $55.40 for 1 year, 4 mcmths, 
and 10 days, at 5 per cent. ? 

17. What would be the interest of $75.60, from April 
10th, 1842, to June 10th, 1843, at 6 per cent ? 

18. What would be the interest of $50.75, from May 4tli, 
1843, to April 19th, 1845, at 6 per cent ? 

19. What would be the interest of $375, from June 6tli, 
1840, to August 18th, 1844, at 4 per cent ? 

20. Required the interest of $125.50, from July 4th, 184J, 
to January 8th, 1844, at 6 per cent. 
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2L ReqaiTed the intefest on the Uliow'mg note. 

9250. 

Lowell, April 1st, 1844, 

For value received, I promise to pay A. B. two hundred and 
4tkf ddlars in one year from date, with interest. G. D. 

22. $1000. 

BoMon, September l2th, 1842. 

For value received, I promiae to pay B. F. one thousand 
dollars on demand, with interest. G. G 

What was due on dik note August ^th, 1S45? 

2S. $1296.45. 

Providence, July 10th, 1844. 

For value lectived, I promise to pay J..K. otte thooaand 
two hundred ninety-six doUairs and Ibrty-five cente eik 
demand, with interest at 5^ per cent. L. M. 

What was due J. K. at toe time of settlemeiit, July ]bt» 
1845? 

04. $333.33i. 

— New Haven, October 25th, 1842. 

For value received, I promise to pay N. 0. three hundred 
thirty-three dollars and thirty-three cents on demand, with 
interest at 5 per cent. Q. P. 

What was due N, O. at settlement, Jan. 1st, 1845? 

25. 9eM. 

New York, November 19th, 1843. 

For value received, I promise to pay R. S. six hundred and 
twenty-five dollars on demand, with interest at 7 per cent. 

T.TJ. 
What muBt T. XJ. pay R. S. to settle this note, April 19th, 
1845? 

814. modb of reckoning interest in case of partial 
Patmsnts. 

If partial payments be made upon a note or bond, before 
the final settlement, ^odi payments must be applied towards 
canceling the interest due when the payment is made ; but, 
whenever such payment or payments exceed such interest, the 
excess must be applied to dinunish the principal at the same 
tinii. 

18 
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Slff* Model of a Rbcitation. 

1. isoo. 

Lowell, June 6th, 1841. 

For value received, I promise to pay A. B. on demand, 
eight hundred dollars, with interest. M. N. 

On the hack of this note are the following endorsements. 
April 24th, 1842, received $76. 
October 12th, 1842, received $20. 
May 18th, 1843, received $64. 
July 12th, 1844, received $100. 
What was due at the time of settlement, Jan. Ist, 1845? 

Principal, $800.00 

ftiyment, April 24th, 1842, .... $76.00 
[ttterest to 1st payment, (10 m. 18 d.,) . 42.40 

Excess of the payment over the interest, 32.60 

Principal, or sum due after 1st payment, $767,40 

Payment, Oct. 12th, 1842, . . $20. ) d^ftinn 
Payment May 18th, 1S43, . . $64. J ^^°^^ 
Interest from April 24th, 1842, to 

Oct. 12th, 1842, (5 m. 18 d.) $21.49 
Interest from Oct. 12th, 1842, to 

May 18th, 1843, (7 m. 6 d.) $27.62 

$49.11 




Excess of the payments over the interest, 

Principal, or sum due after the .3rd payment. 
Payment July 12th, 1844, . . $100.00 

Interest from May 18th, 1843, to July 

12th, 1844, (1 y. 1 m. 24 d.) 60.64 

Excess of the payment over the interest, 49.46 

Principal, or sum due after the 4th payment, $683.06 

Interest from July 12th, 1844, to Jcmuary 1st, 

1845, (5 m. 19 d.) 19.34 

Sum due January 1st, 1846, $702.29 

Digitized by VjOOQ IC 
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S16« EXBECISES IN EECKONmO INTEREST IN CASE OF PAR- 
TIAL Payments. 

In like manner, solve and explain the foBawmg proMems, 

1. $625. 

Lowell, October 4th, 1840. 

For value received, I promise to pay C. D. on demand, six 
hundred and twenty-five dollars, with interest. P. Q. 

If this note be endorsed as follows ; what would be due 
October 4th, 1845? 

August 10th, 1843, received $75. 
December 15th, 1843, received $225. 
November 18th, 1844, received $150. 

2. $375.50. 

Worcester, January 1st, 1840. 

For value received, we, jointly and severally, promise to 
pay J. R. three hundred seventy-five dollars and fifty cents, 
on demand, with interest. S. H. 

M.E. 
April 10th, 1841, received on this note, $50. 
Jan. 6th, 1842, received on this note, $37.50. 
March 12th, 1843, received on this note, $20. 
Feb. 1st, 1844, received on this note, $125.50. 
What must be paid to settle this note April 18th, 1845 ? 

3. What would be due May 1st, 1845, on a note given 
May 1st, 1840, for $1000, at 6 per cent, interest, on which 
were paid $200 at the end of each year from the date of the 
note? 

4. If I should give my bond, July 1st, 1844, for $2500, 
agreeing to pay. $300 on the first day of every month, 
except the first, and settle the bbnd on the 1st January, 1845; 
what would be the last payment, interest at 5 per cent. ? 

5. Suppose I should give my note for $900, at 44 per 
cent, interest, and should pay the interest annually lor 4 
years ; what would be due at the end of the 5th year ? 

6. Required the sum due Oct. 7th, 1846, on a note for 
$1350, dated Oct. 7th, 1842, on which $81 was paid Oct. 4th, 
1843 ; $100 July 8th, 1844; and $100 July 14th, 1846. 
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S17« Th9 Discouirrma of Notes BXPLAnnso. 

The difcounting of notes, or loaning money on notes, is an 
important brai^ of the banking business. 

Notes received at banks are substantially the following. 

1. A has a note in which he as principal, together with 
B and C, either as sureties, or endorsers, promise to pay the 
bank, at a certain specified future time, a certain sum of 
money, without interest! 

2. A has a note, in which B promises to pay him, at a 
certain specified future time, a certain surpi of money, eidier 
with or without interest 

The badk discounts No. 1, by U^ng it and paylj^ A the 
sum specified in the note, minus the interest upon the note to 
three days after the time specified for the fo^yia^ent of the 
note. 

No. 3, is discounte4 like No. 1, unless it be upon intei^t, 
when the bank pays A the amount of the note to three days 
after the tihie specified for its payment, minus the interest 
upon that amount to the same time. 

Hence, the bank discount of any sum is the inters efthai 
sum for the time. 

The Avails of a note discounted at a bankt is the 99m of 
money which is received from the bank for the note, or wluU 
remains after the discount is paid. 

Before discounting No. 2, die bank requires the eadorse* 
ment of A, which is simply his name written upon the back 
of the note* It obligates the endorser to pay th^ note, shoidd 
the promiser fail to do so at its maturity. 

The maturity of a note occurs at the time when the note 
should be paid. 

Interest is taken for three days extra, called *^days of 
grace,** as payment may lawfully be delayed that tjme. 

318* Mode of reckoning Interest fob Days. 

In reckoning interest, when the time is given in days, 
every 30 days is considered a month, or ^ of a year. And 
the simple rate b^ing 6 per cent, the compound rate for 4 of 
a year, or 60 days,* is ^ of 6 per cent., or 1 per cent, (.01) ; 
and for -.^ of 60 days, or 6 days, it is ^^ of 1 per cent, 

(.001). J J TJF t^ 
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rEBCBNTAOS. fOt 

Therefore, when the interest for any number of dm 
is required, the simple rate beinff 6 per cent., multiply the 
principal by 1 per cent, which is done by removing the point 
(10) two places fieirther to the left, to obtain the interest for 
66 days, and take such part of that as the given days are of 
60 days ; or, multiply the principal by .001, which is done 
by removihg the point (10) three places farther to the left, to 
obtain the interest for 6 days, and take as many times that as 
the given dap are times 6 days. But if the sia>ple rate is 
other than 6 per cent, first obtain the interest as Uiough the 

nle rate were 6 per cenu, and then take such part of that 
e given rate is of 6 per cent 

319* Model of a Rsctiation. 

8564.25. 

— Lowell, April 4th, 1846. 

In ninety days, for value received, we, A. B. as principal, 
and G. D. and £• F. as sureties, jointly and severally pronuse 
to pay the President, Directors, & Co., of the Lowell Bank, 
or order, at said bank, five hundred and sixty-four doUars, and 
twenty-five cents. A. B. C. D. E. F. 

$564.25 Removing the pohit (318) two places far- 

ther to the left, gives S5.64, the interest for 60 

5.64 days, | of which is S2.82, the interest for 30 

2.82 days ; and ^ of the interest for 30 days is S.28, 

.28 , the interest for 3^ days ; all added, give 88.74, 

. the bank discount, which subtracted from the 

8.74 principal, gives 8555.51, the avails of the 

note. 

8555.51 



Exercises in reckoning the Discount and Avails 
OF Notes. 

In, like manner, solve and explain the following problems. 
What are the avails of the following notes, severally dis- 
counted at a bank ? 
1. 8342. 

LoweU, April 4th, 1846. 

In four months, for value received, I promise to pay A. B., 
<Mr order, three hundred and forty-two dollars. 

Signed by C. D., and endorsed by A. B. 

\m 
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Lowell, May 12di, 1846. 

In sixty days, for value received, I promise to pay the 
President, Directors Sc Go. of the Rail Koad Budc, or ord^, 
at said bank, nine hundred and twelve dollars. 

Signed by A. B., and endorsed by C. D. and E. F. 

3. 9510.50. 

Lowell, June 20tfi, 1846. 

In thirty days, with interest, for value received^ I promise 
to pay A. B., or order, five hundred ten dollars and fif^ cents. 
Signed by C. D. and endorsed by A. B. 

4 91000. 

Lowell, February 1st, 1846. 

In four months, with interest, I proi)iise to pay A. B., or 

order, one thousand dollars. 

Signed by C. D. and endorsed, by A. B. 
What would be the avails of this note discounted April 
4th, 1846 ? 

5. 91250. 

Lowell, August 10th, 1846. 

In two months, for value received, we A. B. as princqitl, 

and C. D. & E. F. as sureties, jointly and severally promise 
to pay the President, Directors Sc Co., of the Lowell Bank, 
or order, at said bank, twelve hundred and fifty dollars, at ^ 
per cent 

331* CoMPoxTND Interest defined. 

Compound Interest is the interest which accrues when, at 
the beginning of equal periods, excepting the first, the princi- 
pal is increased by the interest for the preceding perioa. 

t« Model of a Recitation. 



1. What is the compound interest ef 9432.27 for 5 years 
and 6 mon^ the interest being compoui^ed annually f 

Space and la 
9432.27 = Principal. bor may be saved, 

25.9362=3slnterest for the 1st year. in this example, 



458.21 == AoKMint for 1 year. muUipliera; but 

27.49^ K3 Interest for the 3d year. multiplying men- 



by not writing the 
multipliera ; but 
multiplying men- 
ttiHy, and writing 
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488.70 «& Amount for 2 yean. 
m.142 asInterestfortheSdyear. 

514.84 nss Amount for 3 years. 
30.8904 sr Interest for the 4th year. 

545.73 s Amount for 4 years. 
32.7438=s Interest for the 5th year. 

578.47 =s Amount for 5 years. 
17.3541 = Interest for the last 6 ms. 



5d5.83 = Amount for 5 ys. 6 ms. 
432.27 = Original principal. 



9163.56 3= Com. interest for 5 ys. 6 ms* 



die products id 
that the units of 
each order may 
stand under thme 
of the yame order, 
which will be ef- 
fected if the pro- 
ducts be written 
two places farther 
towards the right. 

The inconve* 
nient increase of 
decimal figures 
may be obviated 
by omitting all 
below the second 



or third, and compensating for such loss by occasionally 
increasing the last figure retained. 

2. What would be the amount of S625, from June 10th, 
1845, to Oct. 3d, 1846, the interest being compounded every 
90 days? 
From June 10th, 1845, to June 10th, 1846, are 365 days. 
" " 10th, 1846, to the end of June, "20 

in July, 31 
•625. = Principal. in Aug., 31 



634.38 : 
6.34) 
3.17 I '' 



643.89 
6.44 
3.22 

663!55 : 
6.54) 

8.27 r 



: Amount for 1 quarter, 
s Interest for 2d quarter. 

= Amount for 2 quarters. 
> = Interest for 3d quarter. 

: Amount for 3 quarters. 
: Interest for 4th quartec. 



90)480 " 

5| qrs. 

The compound 
rate for one ouartor 
of a year is .015, or 
H per cent. The 
interest at 1 per cent. 
maj he obtained by 

under ilaw, Ksnuyr* 
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212 ARITHJIBTIC. 

663^ sBs Aitiount for 4 quarters. ed two places fuiker 

be the interest at jt 

673.31 ^sAmount for 5 quarters. per cent.; and all 

3.36 s Interest for |d of a qr. added give the a- 

mount for one quar- 

t676.67 = Amount for 5| quarters. ter ; and so on for the 

succeeding quarters. 
The rate for ( of a quarter being | per cent., the interest for 
that time is ) of the principal written two places farther to 
the right 

93S« Exercises in reckoning Compound Interest. 

In like manner, solve and expldin the fclUming problems. 

1. What would be the amount of $800 for 4 years, the 
interest being compounded annually ? 

2. What would be the interest of 8548 for 3 years, at 6 
per cent, the interest being compounded annually ? 

3. What would be the amount of 8175.34 for 4 years and 
8 mondis, the interest being compounded annually ? 

4. What would be the interest of SIOOO for 7 years and 
4 months, at 4| per cent., the interest compounded annually ? 

5. What would be the amount of $12,375 for 3 years and 
6 months, the interest being compounded semi-annually ? 

6. What would be the interest of 8500 for 4 year* 2 
months and 18 days, the interest being compounded annually ? 

7. If a note of 8250, dated April 1st, 1844, with interest 
compounded annually, be paid April 16th, 1847, what should 
be the payment ? 

8. What would be the difierence between the simple, and 
compound interest of 8100 for 5 years, the interest being 
compounded annually ? 

SM« Mode of reckoning Compound Interest in case 
OF Partial Payments. 

To obtain the sum due when partial paymevUs are made 
upon a note or bond before the final setdement, the amount 
M such payments must be subtracted from the amount of the 
lace of the note. 
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)» EX9BGI3BS IN EBCKONmO CoifFOnND InTSEEST Of Q4^L • 

OF Partial Payments, 

1. What would be due Aug. 4th, 1860, on a note fo? 
81000, dated Nov. 8th, 1845, on which were endorsed $200, 
Hiy 4th, 1847, and $500, Sept. 10th, 1848, the interest com- 
pounded annually ? 

2. Find the baknoe duo on the fbUowinr note Jan. Ist, 1850. 
$900. 

Boston, Noven^r 10th, 1845. 

For value received I promise to pay A. B* eight hpndred 
dollars on demand, with interest compounded annually. 

Nov. 15th, 1847, Received $50. A. B. 
Oct. 16th, 1849, Received $100. A. B. 

SSM« Pemoam foe finding tsb Time. 

To find the time when principal, rate, and interest, or 
tmovnt are known; divide the interest, w]9Ach,^C not given, 
may be ^nd (81#) by sabtraoting the principal firom tkt 
amount, by the interest fer on^ year, otKa moo^, or ooe day s 
fi>r ^re will be as many yerurs, months, or days, in tho ttoi^ 
as the interest for one yeav, one month, or one day, is oorn? 
tained times in the interest for the required time. 

Model of a Recitation. 



How long must $75.25 be on interest at 5 per cent that 
'^ in^re^t ipay become $6.25 ? 

$75.25 

m 

^» ' u The interest for one year is 

.3.7^25)6.8500 (1.661-|- $a7625, which is contained 

37625 12 in the whole interest 1.661+ 

— times; consequently, the time 

248750 7.933 is 1 year and a fraction; that 

225750 30 fraction will make 12 times 

: as many months, (396^) or 7 

230000 27.990 months ^md a fraction; that 

225750 fraction will make 30 times as 

many days, or 28 days; in all, 

4250 1 year, 7 i^onths, and 28 days. 

Digitized by VjOOQIC 
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EXSSCISBS m FINDING THB TiME FBOM THE PbINCI- 

PAL, Rate and Interest. 

hi Wee mannert solve and explain the following probUmi. 

1. WhBX time is necessary for the interest of 860 to 
become S.125*at 6 per cent? 

2. In what time will $1200 amount to 91278? 

3. If $3.24 interest be paid on a note of $144, what most 
have been the time, the rate being 4| per cent.? 

4. In what time would the interest of $75, be $75 ? 

5. In what time would the interest of any sum be equal 
to the principal, the rate being 6 per cent. ? 

6^ In what time would $100, or any sum, double itself at 
5 per cent ? 

399* Problem to find what Per Gent, one QuANnanr « 
OF Another. 

Tofani what per cerU. one quantity is of another ci the 
tame kind, express the part that it is of die other quantity by 
a common fraction (8T), and reduce that to a decinud fraction 
(178) in hundredths ; for the per cent, that one quantity is 
ei another, is the ratio, or part that it is of the other expressed 
in hundreths, (SOtl). 

S90« Model of a Recitation. 

1. If a miller take 2 quarts from every bushel of grain he 
grinds for toll, what per cent, of the grain is the toll? 
2^ 

32) 2.00 (.06| As there are 32 quarts in a Wshel, the 

192 toll, beii^ 2 quarts per bushel, is ^ of the 

— grain. This fraction reduced to a deci- 

8 mal gives 6J per cent. 

8 



2. If I buy 18} yards of broad cloth at $4 per yard, and 
•ell the whole fbr W83.60, what should I gain per cent ? 
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tlSI 83.50 
4 75.00 

- — The whole cost is $75, which, sub- 

75. )S.50(J1| tracted from the sum for which tht 

75 cloth is sold, leaves the ffain, $8.50, 

which is Mf^^ (eight and a fiaction 

100 seventy-fifths,) of the cost; equal to 

75 11| per cent. 

25 ! 

25 



SSI* Exercises in finding what Per Gent, one quan- 
tity IS OF Another. 

In Wee mofftnerj solve and explain thefiUotoing problems, 

1. If hats be bought for ^.75 apiece, and sold for 94, 
what per cent, would be the profits ? 

2. If the price of flour be raised from 86.25 to 6.62| per 
barrel, what per cent, is the rise ? 

3. If the price of a passage on the railroad from 
Lowell to Boston, be reduced ^om $1 to $.65, what per 
cent, is the reduction ? 

4. If a barrel of flour, which should weigh 196 lbs., weigh 
only 176 lbs., what per cent, is the deficiency ? and what is 
the fraud per barrel when the price is $6 ? 

5. If $7.50 be paid for the msurance of a house valued at 
$1500, what per cent, is the insurance ? 

6. If an auctioneer charge $5.25 for selling property to 
the amount of $1050, what per cent, is his commission? 

7. If bank stock, whose par value is $100 per share, be 
bought for $93.50 per share, at what per cent, discount is it 
obtained. ? 

8. If the property of a bankrupt, whose debts amount to 
$6475.50, is worth only $1295.10, what per cent of his 
debts can he pay ? 

9. If the annual profits of a merchant, whose stock in 
trade averages $10000, be $1250, what per cent does his 
capital ^Id ? 

10. What per cent, is the tax in that town where a person 
whose property is worth $4000 is taxed $8.25 besides his 
poll tax? 
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11. If 7 gallons of molasses leak from a caA g<iTigmg fli 
gallons, what per cent is the loss ? 

SKI. JhlfOiLEU to PIND TH8 RAtB PeR dsNt. 

To find the rate when the principal, time, and interest, are 
known, express the part that a gear's interest is ^f the prin- 
cipal, by a common fraction, (87 9) ind reduce it to a deci- 
mal fraction in hundredths ; for the simple rate is (SIO) the 
part of the principal, expts»sed in hundredths, to which the 
annual interest is equal. 

SSS* MODBL OF A BeCITATION. 

If $11.6S5 be the interest of 9150 for 1 y. 3 m. 15 days; 
what must be the rate ? 

tl 1.62g = Sll I = SV- T^^^ ^i^ol^ interest 

is j^^l the whde 
1* days ss= ^ = I month. 3^1 

31 time is 5T years. Di- 

^^'^' ^ 12 =/j a year. ^,^^ ^ .^^^^^ ^ 

lAy. =Jiyears. S^^^^rintS 

t^ = ^ =year. interest. ^^^^^^^ 



t50)9,00(,06. 
. . 900 



$9 for one year's in- 
tere^^which is jf^ 
or .06, or 6 per cent 
of the principal. 



dt3ft« Exercises in finding the Rate Per Gent 

In like manner, tolvt cmd explain the foOow^g prMems 

1. If 852.50 be the interest of S350 for 2 y. 6 m., what u 
^ the rate ? . ^ 

2. If I pay $31 for the use of S500 fi>r 9 m. 9 days, what 
is the rate ? 

3. At what rate would 9400 amount to $646.40, k 10 ▼. 
3tti. 6dayst 
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4. At what rate will the interest of 9160 be ei^iud t^ ibt 
principal in 12 y. 6 m. ? 

5. At what rate will $150 amount to $163,125, horn 
May 10th, 1845, to Aug. 10th, 1846 ? 

38S« PROBLSM TO Finn THB PrINCI^IIm 

To find the principal when the rate, time, and interest are 
known, divide the interest by the interest of one dollar for the 
time ; for there will be as many dollars in the principal as 
the interest of one dollar is contamed times in the interest of 
the required principal. 

n6« Model of a RscrrATioN. 

What principal is that, the interest of whidh, at 6 per cent, 
for 1 year, 4 months, is $4.58 ? 

The interest of $1 ibr the 
.08) 4.52 time is 8 cents ; consequently, 

for every 8 cents in the in* 

$56.50 = Princi{Md. terest there will be a dollar in 
'the principal. 

3ST. EXEECISBS IN FINDING THS PeINCIPAI.. 

In like manner ^ sdtie and explain tkefoUomng prMenm. 

1. What is the face of a note which, at 7 per cent, would 
yield $30 interest in 1 y. 8 m. ? 

2. What is the value of that person's property which, at 6 
per cent., affords an income of $750 per annum ? 

3. What is the face of a note dated July 4th, 1844, the 
interest of which, at 5 per cent., was $64.75, January 19th, 
1946 i 

4. What principal, at 4| per cept, would gain $47.88, 
from March 10th, to July 4th ? 

338* Problem to find the Present Worth of a Debt. 

The present worth of a debt which is not on interest, and 
is due at a certain specified future time, is a sum that, on 
interest ibr the same time, would amomtt to the debt. 

To find the present worth, divide the debt by the amount 
of (me dollar for the time ; for, the debt being the amount of 
the present worth, there will be as many dollars in the 
proeent worth, as the amount of one ddlar is contained thnea 
m the debt 

10 
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^« Model of a Recitation. 



What is the present worth of $834, due in 1 y. 7 m. 6 d., 
without interest, and money being worth 7 per cent ? 

As the amount of $1 is 

$1.112)834000($760 $1,112, for every doUar in iHa 

7784 present worth there will be 

— $1,112 ^.n the amount of the 

6560 present worth ; consequently, 

6660 for every $1,112 in the amount 

' there will be one dollar in the 

present worth, which gives 

$760, as required. 

340* Exercises in finding the Present Worth. 

In like manner, solve and explain the following problem. 

1. Suppose I owe a note of $416, without interest; if I 
should pay it 4 y. 2 m. before it becomes due, what ought I 
to pay? 

2. If I purchase property for $1287.50 on 6 months' 
credit, how much cash down should pay the debt ? 

3. What principal would amount to $19.16| in 2 y. 6m., 
at 6 per cent. ? 

4. If a man send you $2050, with which, reserving your 
commission at 2 J per cent., to purchase goods for him, what 
should be the amount of purchases ? 

5. What is the par value of a share in the Boston and 
Lowell Railroad, which cost me $625, at 25 per cent, 
advance ? 

6. Sold 700 barrels of flour for $4550, gaining 4 percent, 
on the cost ; what was the cost per barrel ? 

341. Problem to find the Discount. 

Discount is an allowance made to a debtor for paying a 
debt before it is due, the debt not being on interest. It is the 
difiference between the debt and its present worth ; it is, also, 
the interest of the present worth for the time. Hence, 

To find the discount, from the debt, subtract its present 
worth ; or, cast the interest upon the present worth for die 
time. 

But, to find the discount more conoemewUy, ditide die 
mterest of the debt for the time by the amount of tl for th« 
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same time ; for the interest of the deht being ^ aitimint of 
the discount, there will be as many dollars in the discount at 
the amount of $1 is contained times in the interest of the debt. 
That the interest of the debt is the amount of the discouott 
appears from the fact that the debt is the sum of the present 
worth and discount ; consequently, the interest of the debt is 
the interest of the present worth, and the interest of the dis- 
count ; but the interest of the present worth is the discount 
itself, which, with the interest (U the discount, is the amourU 
of the discount 

S49* Model of a Recitation. 

What is the discount of $420, due in 1 y. 6 m., withool 
interest? 

fl.09)420.00($385.32 = present worth. 

327 $420 

— .09 

930 $1.09)37.80($34.68-dA 

872 327^ 

— $420. 

680 385.32= p. worth. 510 

545 436 

— $34.68 = discount. 

350 740 

327 654 

— $385.32=sp.wortb* — 
^ 230 .09 860 

218 872 

— - $34.6788 = discount. 

12 

By the first method the present worth is obtained, enA 
subtracted from the debt ; by the second method the present 
worth is obtained, and the interest cast upon that ; and by the 
third method the interest of the debt is obtained, and divided 
by the amount of $1 for the time, which also gives the dis- 
count, but by fewer figures than are required by the other 
methods. 

S43. Exercises in finding the Discount. 

In like manner, solve and explain thefiUamng problems. 
1. If I pay a debt of $460, which is not on interest, 2 ^ 
6 XXL 1)efore it is due, what discount ought to be made ? 



y Google 



390 AUTlUCSTtC. 

2. What dttccrant should be made me for paying ttdek of 
t660, which is not on interest, 1 y. 8 m. before it becomes due? 

3. If there be intrusted to me $1008 to be expended in the 
poiohase of goods, except 5 per cent, of what I do spmdf 
which I am to retain as commission ; how much may I 

retain? 

4. A merchant sold a quantity of goods for $270, by which 
he gained 12J per cent, of the cost ; how much did he gamf 

6. How much more than the par value do I pay f« 
a share in the Railroad Bank, which costs me $78.75, at 6 
per cent, advance ? . r 

6. What is the difference between the interest and dis- 
Mfont of $1060, for one year ? 

7. How much less than its face is a note worth, April 7di, 
1846, the face being $178.66, not drawing int^wet, Ifld 
becoming due, Nov. 13th of the same year ? 

9^» PeobiiEM to find the Face of a Note discototbd 
AT A Bane. 

To find the face of a note discounted at a bank, when the 
time, rate, and avails, ( 81T, ) we known, divide the avwls 
of the note l^ the avails of $1, on the same conditions; lOt 
there vnll be as many dollars in the fece of the note as the 
avedls of $1 are contained times in the avails of the proposed 
note. 
9tS* Model of a Recitation. 

Designing to obtain a loan of $400, for 4 months, at 6. pet 
cent., what should be the face of the note to be offered to tte 
bank for that purpose ? 

$1.00 
.0205 

':5?§B)400.00($408.37+ The interest of f^fij 

39180 4 m. 3 d., is $.0205, wlucj 

■■ fboon n subtracted from $1» p^ 

3»^, Which gives «40S.37+> 

^385 i^e of the note; smcft.W 

TOlSb every S.9796 in the avf 

66S6S of the note there wfll be »i 

TggS inthc/aceofth*note. 
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S#6« Exercises in TvxvnxQ the Face of a I(ote. 

In like manner , solve and explain thefoSowing proNems. 

1. If the avails of a note, discounted at a bank for 60 
days, at 7 per cent, were 81185.30, what was the face of 
the nole ? 

2. What is the face of a note which, discounted for 30 
days, at 6 per cent, gives for the avails, $358.02? 

3. Wishing to ohtain frohi a hank, S600 for 3 months, for 
what sum must I give my note ? 

4. If 8787.60 he received at a hank for a note payable in 
90 days, what is the face of that note ? 

S§7. Problem for the Equation of Payments. 

To find the mean time for the payment of several dehts 
which hecome due at different times, and are not on interest 
till due ; by each deht multiply the number of years, months, 
or days, as is most convenient, hetween the time of the calcu- 
lation; and the maturity of the deht, and divide the sum of 
the products hy the sum of the dehts; the quotient will show 
the number of y^ars, months, or days, to elapse hefore the 
single payment of all the debts. But if the maturity of any 
of the debts has already past, the sum of the products result, 
ing from them must he subtracted from the sum of the other 
products, before division. 

This method, though not perfectly just, in consideration of 
its convenience, is deemed sufficiently accurate for ordinary 
cases. It supposes the interest of what is not paid till after 
it has been due a certain time, is canceled by the discount, 
for an equal time, of an equal sum, before it becomes due ; 
but the discount being kis than tjie interest, the creditor 
sufiers slight injustice. 

The exact equated tifne is the time when the sum of the 
amount of those debts whose maturity is past, and of the 
present worths of those whose matunty is to come, would 
amount to the sum of the debts. The amounts may be 
found by (313), the present worths by (S38)» and the 
equated time by (336). 

The student should solve and explain the following prob* 
2ems by both methods ; observing, Uiat the pay-day generally 
comes a little earlier by the latter method. 

19* 
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1^ ▲SITHMSTIC. 

M8. MODBL OF A RSCITATION. 

A merchant has three notes due to hkn^aa follows ; one of 
tSOO, due in 2 months, one of 9260, due in 6 months, and 
one of $180, due 3 months ago; in what time may he 
demand the payment of the three notes at once ? 

The interest of $300 for 2 
2 X 300 ss 600 months. months equals the interest of 
6 X 2d0=a 1250 " $1, 300 times as long, or 600 

months ; the interest of $250 

1850 *' for 5 months equals ^the in- 

3Xl80asr 540 '« terest of $1, 250 times as 

long, or 1250 months; the 

$730 )1310( 1 monUu interest of $180 for 3 momha 

730 eouals the .interest of $1, 

180 times as long, or 540 

580 months. On the first two 

30 notes the debtor is entitled to 

what is equal to the interest 

)17400(24 days, of $1, for 1850 months ; but, 

1460 having abready received on 

' the third note, what is equal 

2800 to the interest of $1, for 540 

2920 months, he is now entitled to 

only what is equal to the in- 
terest of $1, for ^310 months; and this is equal to the 
interest of 730 times as much money, or $730, for yi^y as 
many months, or 1 month and a fraction; this fraction is 
equal to 30 times as many days, or 24 days. Hence, a 
single payment of all the notes may be demanded in 1 month 
ancf 24 days. 

340* Exercises in the Equation of P4YMEnts. 

In like manner, solve and explain the following proMems, 

1. If a man owe me $100, to be paid in 4 months without 
interest, and $500, to be paid in 7 months, in what time may 
the whole be paid at once, without loss to either party ? 

2. A owes B, $200, to be paid in 30 days, $150, in 40 
days, and $450, in 80 days ; what is the equated time Hat 
the payment of the whole ? 

8. rf a merchant buy goods to the amount of $6000, on 
a credit of 6 months for $1000, of 4 monOis for $1200, of 9 
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ta<»tb8 for the fenwinder ; in what time may the whole he 
paid at once ? 

4. If a perseO) owing $2000 poyahle in 7 months, pay 
8600 down, how long after the 7 months may he delay the 
payment of the remainder ? 

5. 1 hold two notes against A, to the amount of SSOO, one 
for $900, due 3 months ago, die other for $500, due 5 
months hence; in what time will my claim he exactly 
•800? 

6. C holds three notes against D, one of $175.50, due 4 
months ^o, one of $125.50, due 3 months ago, and the other 
of $560.25, due 6 months hence ; in what time may D pay 
the three notes together ? / 

7. Lowell, 1846. A. B. to C. D. Dr. 
Jan. 4. To 12 Us. flour, i» $7.50 per harrel, . . $90. 
Feh. 10. " 42 gals. Molasses, l» $.33} per ^al. . 14. 
Mar. 15. " 300 lbs. Br. Havana Sugar, # $.08} 

per lb 25. 

Apr. 19. « 7 bis. No. 1 Mackerel, m $12 per barrel, 84. 

When Riay this account be paid, so that the purchaser may 
have a credit that is equivalent to 60 days on each charge ? 

8. If a merchant purchase $200 worth of goods on 6 
months' credit, would ne gain or lose, by paying $100 in 3 
months, and the other $100 in 9 months ? 

^ 9. A gave B three notes as follows ; one of $525.50, 
dated April 1st, 1845, due in 2 months ; one of $350.75, 
dated April 19th, 1845, due in 4 months; and one of 
$637.50, dated June 13th, 1845, due in 2 months ; what 
sum should pay these notes July 1st, 1845? 



XI. ALLIGATION. 

Peoblbm foe finding the Avesage Value of Ingee- 
dibnts foeming a compound. 

Attigatian is the name ^ven to the process of finding the 
average of several ingredients forming a compound, and of 
finding the quantities of the several ingredients necessary to 
form a compound of a given average. . , 

To FIND THE AVEBAOE of severol tngndients forming a 
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omnpound, by each qwntity multiply it$ price, or rate, Und 
divide the sum of the products by the sum of the quantities; 
the quotient will be ^ average sought, (S4T). 

351. MoDBL OF A Rbcitation. 

If a grocer mix 40 lbs. of sugar that cost 5| cents a lb., 
with 60 lbs. at 6J cents a lb., and 30 lbs. at 8| cents a lb. ; 
what would be the average cost of the mixture per pound ? 

5i X 40 = $2.20 At 6Jcts. a lb. 40 lbs. cost $2.20. 

6|x60= 3.75 "6? " 60 " 3.75. 

84X30= 2.50 "84 " 30 " 2.50. 

^ 130 « 8.45. 

1301b8.)$8.45(6i cts. 

780 If 130 pounds cost $a45, each 

pound would cost ^hr ^ much, or 

65 o| cents, which is the average 

^ 65 required. 

SflBS* EXSBCISBS IN AVEBAGING THE VaLUBS OF InGBBDI- 
BNTS F0BMIN6 A CoMPOUNI). 

In like manner, solve and explain the following problems, 

1. If 4 lbs. of tea at $1 per lb., 8 lbs. at $.83} per lb., 
and 6 lbs. at $.50 per lb. be mixed, what would be the 
average price of the mixture per pound ? 

2. A farmer sold a load of potatoes as follows ; 6 bush, at 
$.33} per bush., 8 bush, at $.30 per bush., 10 bush, at $.31 
per bush., and 4 bush, at $.37} per bush. ; what was the 
average price per bushel ? 

3. If a grocer should mix 42 gals, of water with 126 gals, 
of wine that cost $1.50 a gal., what is the cost of a gallon 
of the mixture ? 

4. A goldsmith melted together 5 ounces of gold, 19 carats 
fine, 2 ounces, 22 carats fine, and 3 ounces, ^ carats fiM} 
what was the fineness of the mixture ? 

Note. 24 carats make one ounce ; and the quality of gold 
is expressed by stating the number o( carats of fine gold tw 
an ounce ; the rest is alloy, which is some other metal con- 
sidered of no value. The quality of silver is expressed by 
stating the number of ounces of fine silver in a pounds. 
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^. ff 1 lb. of i^hrsY, 8 mmces fine^S lbs. of 9 ovDKet finot 
8 lbs. of 10 ouiM^es fine, and 4 lbs* of 11 ounces fine, be 
melted together, wbai will be ^ fineness <^ the mixtofe ? 

S88* PaOBI^M TO FIND THE QUANTITIES OF INGREDIENTS TO 
FOKM A ColfFOimD OP A GIVEN AVERAGE RaTE. 

To FIND thos quantities of the several ingredients neces' 
sary to form a compound of a given average rate ; find the 
difference between the given average price and the price of a 
unit of each ingredient; write it with the sign -|- , or — ,to 
show it an excess ahove^ or a deficiency below the given 
average ; and take for the mixture such quantities of each 
ingredient as shaU make the excesses equal the dbfioibn** 
ciES ; fmr then the deficiencies will be just canceled by the ex* 
cesses, and the rate of the compound will not differ from, thi 
given average rate. 

S84. MopBi. OP A Bsoitation. 

If 9 farmer should wish to mix rye at $*90 a bush., com at 
9.7§ 1^ bu^M wheat at $1 a bush., barley $.60 a bush., and 
oats at $.30 a bushel, what quantities of each kind would 
HuUce a compound at $.80 a bushel ? 



60< 



90 

76 

100 

50 



1+^ 



801-^501 



+ 101 
— 10 
4-80 
—50 
—30 
^bus. )$7.80 

"Tso. 



90 

150 

400 

50 

30. 



In this process, we 1st, 
write 80, the given average ; 
2nd, the price of a unit of 
each ingredient; 3rd, the 
differences between these 
prices and the average, 90 
giving an excess of 10, 75 $, 
deficiency of 5, 100 an excess 
of 20, 50 a deficiency of 30, 
ead 30 a deficiei^cy of 50, the excesses being designated by 
the aign 4- and the deficiencies by the sign — ; 4th, we write 
tOte quantities that are taken of each ingredient. To obtain 
tiiese quantities, we observe, that hy taking 2 bush, of com 
and 1 of rye, the excess will ju9t cancel the deficiency, each 
Imxkg 10 cents ;%nd by talcing 1 bush, each of barley and oats 
md 4 bush, of wheat, the excess will just cancel the deficient 
cy, each being 80 cents ; 5th, we note these excesses aai 
deficiencies ; 6th, we write the values of the whole quantities 
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^ mbted, the^r being the prodacts of the ratea by the eorref pond- 
wg quantities ; 7th, we divide the sum of the pToducts/%^ the 
ftum of the quantities for the average, which agreeing with 
the given average, is proof that the mixture is correct. 

3SS. MoD£ OF Mixme Ingrsdibnts. 

Such problems admit of a great variety of answers; but it 
is desirable to obtain the anstoers in small numbers. This 
m^v be done thus ; select two differences of opposite signs, 
find their least common multiple, and take such quantities, 
at their corresponding prices, as shall cause an excess and 
deficiency, each equal to this common multiple; in like 
manner, proceed with the other differences ; but should there 
be uiore differences of one sign than of the other, they may 
be uunpared with differences that already have been con- 
sidered ; or the sum of two or more differences of the same 
sign, may be compared with one of an opposite sign. Some- 
tii^er it will be convenient to compare the sum of two or mom 
diffei-nces of one sign with two or more of the opposite 
sign. Indeed, t?ie differences may be combined in any tbay to 
make the excesses equal the deI'iciencies, always being 
careful that as many units, at the rate corresponding with 
any difference, enter the compound as that differcTice is taken 
times to make the equality^ of the opposite differences, 

8S6« Exercises in MixiNa Ingredients to form a coXt 

FOUND of a given AVERAGE RaT?. 

In like manner, solve and explain the foUotoing prMems. 

1. What quantities of tea, at $.§0 and $.80 a pound, may 
be mixed to form a compound, at $.76 a pound ? 

2. What quantities of grsfm, at $.50, $.76, and $1 per 
bushel, would make a mixture at $.90 per bushel? 

3. What quantities of wine, at $1.50, $2, and water at no 
value per gallon, may form a mixture, at $1 per gallon? 

4. A grocer would mix Sugars at 5 cts., 7 cts., 11 cts., and 
14 cts. a pound ; how much of each kind may be taken dot 
the compound may be worth 10 cts. a pound ? 

5. How many ounces of gold, at 15, 20, 22, and 24 carats 
fine, may foe melted together to form a compound, at 31 caraH 
fine? 
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SS7« Pboblsm to mix Ingredients, some of which amm 

limited in quantity. 

When some of the ingredients are limited in quantity, 
write the average prices^ and difference as before (3JE3) ; and 
in thefiAirth column the quantities of the limited ingredients , 
and in the fifth column the excesses and deficiencies which they 
cause; of these add those of like signs, arid cancel the less sum 
by a part of the greater ; the rest of this greater sum cancel 
by the opposite differences belonging to the rates of the unlim' 
ited ingredients, and then proceed as before* 

S58« Model of a Recitation. 

A man lias 8 ounces of silver 10 ounces fine, 10 ounces 9 
ounces 14 pwt. fine, and 2 ounces 11 ounces 10 pwt. fine, 
which he wishes to meh with some 11 ounces 4 pwt. fine, 
and some fine silver/ so that the compound may be ll ounces 
fine ; what quantities of the last two kinds may he take ? 



11 



rio 


1 


8 


— 8 


9.7 


— 1.3 


10 


— 13 


11.5 
11.2 

il2 


-- .2 
4-1 


2 
10 
18 


+ 1 
-- 2 
--18 



80 

97 

23 

112 

216 



48 oz. 



The three limited in* 
gredients cause a defi- 
ciency of 21, and an ex- 
cess of 1, which together 
give a deficiency of 20,' 
of which 18 may be can- 
celed by 18 ounces of the 
pure silver, and the re- 



maming 2 by 10 ounces of that at 11^ ounces fine. 



EXSBGIBBS in mixing InGRSDIBNTS, SOME OF WHICH 
ARE LIMmD. 



In like manner, solve and eocplain thefoVmoing problems. 

1. How much water must be mixed with 100 gallons of 
molasses, at 32 cents per gallon, to reduce it to 25 cents per 
gallon? 

2. If 10 barrels of fiour, at $11 a barrel, be mixed with 
other kinds, at $6, $5, and $12, per barrel, how many 
barrels of these other kinds may be tak^n that the mixture 
nuiy be worth $10 a barrel? 
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3. How mach tea at 8.50, 8.624, and 81 a pound, maj 
be miiDed with 25 pounds at 8.72, that the mixtut^ mOf m 
worth 8.75 a pound ? 

4. How many ounces of gold at 18, 19, and 21 carats fine, 
may be melted with 8 ounces 23| carats fine, so that the 
mixture may be 20 carats fine ? 

980* Problem to mix a Ldoted CoMPoirND. 

When the compound is limited, find a compound as Before, 
without regard to the limitation; and, for the required com," 
pound, take such part of each ingredient in this result as this 
result is of the required compound, 

36 !• Model of a Recitation. 

A grocer has different kinds of wine worth 88, 82, and 
81.50 a gaUon ; how much of each of these kinds aiMi of wattf 
may be mixed, so that the compound may fill a 20 gay^a 
keg, and be worth 81.75 per gallon ? 



»^'^^ f.Jz 



'3 1 + 1.2531 
.252 
.253 

[0 _1.75[2 



2 gallons of water 
-4-3.7516 18 cause a deficiency of 
-j- .504 8 83.50, and 3 gals. 

— .756 9 of wine at 83, an ex- 

— 3.50|4| cess of $3.50 to can* 
eel the deficiency, 

20)35 and $.25more which, 

with the 8.50 excess 

81.75 caused by 2 gals, at 
82, is sufiicient to 
cancel the deficiency of 8.75, caused by 3 gals; of wiM «l 
81.50. The mixture now consists of 10 gallons which only 
half fills the keff« Thereforo, take twice as m«<^ of M» 
kind, which will fill the keg at the given rate. 

363. Exercises in mixing Ingredients when the Com- 
pound IS Limited. 

In Uke manner, solve and explain thefoOowing prMems. 

1. How much wine at 12s. per gal. and water, would fill 
a cask of 20 gallons at 9s. per gallon ? 

2.' How much sugar at 8 cts. 10 ets. and 14 cts. per pound, 
mar make a compound of 112 potfnds at 12 cents per pound f 

3. Required the ingredients necess^ to form t& ounoes 
of gold, 21 carats fine, from kinds 18^, 20, and 23 carats fine. 
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XII. POWERS AND ROOTS. 

Definition of the Powers and ftooTS of Nxtmbers. 



The measure of a square is the product of its length hy 
its breadth (lOtI) ; but, as the lengm and breadth are equal^ 
the measure of a square is the product of two equal factors. 
Hence, the product of any two equal factors may represent 
the contents of a square whose side is one of those factors. 

One of the tivo equal factors composing a number, is called 
the second rooty or square root of that number ; and the num- 
ber itself the second power (49* 40), or square of one of the 
two equal factors composing it. 

One of the three, four, &c., equal factors composing a 
number, is the third, fourth, te. root of that number ; and 
the number itself is the third, fourth, &;c. power of one of 
those three, four, &c. equal factors composing it. (49* 45.) 

964. Mode of indicating the Powers and Roots of 
Numbers. 

The power, or root, of a number is indicated by an index 
placed over the number (134), the denominator of the index 
showing how many equal factors compose the number over 
which the index stands, and the numerator showing how 
many of those factors are taken for the power, or root, of 
that number. The indices of integral powers. are considered 
as having 1 for a denominator. Thus, 

163 = 16 X 16 X 16 = 4096 = 3d power of 16. 

16^ = 16 X 16 = 256 = 2d power of 16. 

16* = 16 = 1st power, or 1st root of 16. 

16* = (4 X 4)* = 4= J power, or 2d root of 16. 

16i = = = I power, or 3d root of 16 

16* = (2 X 2 X 2 X 2)* = 2 = J power, or 4th root of 16. 

16* = (2 X 2 X 2 X 2)*=2X2X2 = 8 = } power of 16. 

The integral power of a number to any degree, may be 
obtained by taking that number as a factor as many times as 
there are units in the index; but the fractional powers, or 
the roots, of most numbers cannot be obtained so exactly as 
to be expressed by figures, except of 1, every power and root 
of which is 1, the number itself. 

Those r€>ots that cannot be obtained exactly, can be approx* 
SO 
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imated to a sufficient degree of exactness, and are caUed 
approximate roots. 

The extraction of the roots of numbers is more appropri- 
ately treated in AJgebra, but the extraction of the &8t ^kiee 
roots will be explained here. 

The^r*^ root of a number being the number itself, needs 
no further explanation. 

9BS* EiTEAcnoN op the Squakb Root illitstrated. 

Let it be required to find ihe second, or square, root of 
65225. * ^ 

For illustration, we will consider this number as expressing 
the contents of a square (363) whose side is sought — say 
65225 square feet of land are to be laid out in a perfect 
8^|ucure, what will be the side of that square ? 

We will first lay out 
the largest square. A, 
that can have its sid* 
expressed by one digit 
with ciphers. The sec- 
ond power of a number 
expressed by one digit 
can occupy only two pla- 
ces ; and the second 
power of a number hav- 
ing one or more ciphers 
on the right, will hare 
— of»R *^^® ^ many ciphers on 
~^^' its right (47). The^ 
fore, to ascertain the larg- 
est square in this num- 
ber that can have its side 
expressed by one digit 
with ciphers, beginning 
at the right, count off the 
figures into periods of 
two figures each, till you 
come to the last one, <tf 

- two figures; the largest 

square in this figure (5) 
is 4, or 40000, which is the square sought; the second 
root of which (2, or 200,) expresses its side, and is the 



E=1150 


o 
ss 


B = 6000 


900 


o 


A=: 40000 =f 40000 




8= 6000 ; 




to 


C= 6000 Vrs 12900 


Q 


•^ 


D= 900^ 


o 
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E=r 1150 > 


«o 
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P=: 1150 V= 2325 


11 




G= 26^ 
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55225 65225 


200+ 30 


+ B 


65225 
4 


[235 
43 


153 &c.( 


129 




2325 (465 


2325 
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fbrst figure of the root. Subtract the contents of this square, 
4 (ten^thousands,) from the 6 (ten^thousands,) leaving 15225, 
firom which we will enlarge our square by a quantity having 
the greatest breadth that can be expressed, by one digit in the 
next (tens') place ; and, that it may preserve its square form, 
we will lay out the addition on the two sides, B and C and 
the comer D. The contents of this addition must be the 
, product of the length of the three pieces, B, C, and D, by 
their common breadth, (199^) which is to be the greatest that 
can be expressed by one digit in the tens' place in the root. By 
dividing the contents of this addition by its length, we should 
obtain its breadth (IIT). The length of B and C, each 
being equal to the side of A, 2 (hundreds,) the length of both 
is double the side of A, 4 (hundreds ;) the length of D, being 
equal to the breadtli of the addition which is not yet known, 
cannot^ at present, form a part of the divisor ; however, as it 
is short compared with the length of B and C, by using the 
length of B and C for a ^rioZ. divisor, and making a suitable 
deduction from the quotient figure, we shall at the first, or 
second trial, at farthest, obtain the right quotient figure, which 
will express the breadth of the addition, and be the second 
figure in the root, and also the figure that is necessary to 
complete the divisor, or the length of the addition. 

As the divisor is hundreds, by omitting the lowest two figures 
of the dividend, (those not yet brought down,) the divisor and 
dividend would be of the same denomination, (189^) and, 
consequently, would give units for the quotient ; but as tens 
are required, omit one more figure of the dividend, and the 
quotient figure will express the tens of the root. 4 (hundreds) 
are contained in 15 (thousands) 3 (tens) times, and so large 
a remainder that 3 without any deduction, probably, is the 
right quotient figure. Therefore, put it in the tens' place, 
both in the root and the divisor, and then multiply the divi* 
sor, which now expresses the length of the addition in tens, 
by this figure, which expresses the breadth of the addition in 
tens, and we obtain its contents in hundreds ; which subtract 
from the hundreds of the dividend, or that part of the num- 
ber that has been brought down, and annex to the remainder 
the next two figures of the number, making 2325. With this 
we must enlarge our square, laying out this second addition, 
as before, on two adjacent sides and the included corner, witb 
the greatest breadth that can be expressed by one digit. To 
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obtain the breadth of this addition we divide its oonteBts 
W3^ hj its length, (117,) except the length of the small 
square m the comer, whose length is not ^et known. Tlra 
length of both £ and F is doable the side of the ppeseaft 
square, diat is, doable the hundreds and tens of the root 
weady found, 46 (tens ;) but, in dividing, as the divisor is 
teas, omit the right hand figure of the dividend, and we shaB 
^>tain (189) units for the quotient as desired. 46 (tens) are 
contained in 232 (tens) 5 times and a sulScient rnaainder, 
pobably, to make any deduction from this quotient figure un- 
neces^ury. Therefore, put it in the units' place both in the root 
and divisor, and multiply the divis<nr, which now expresses 
the length of the addition, by this figure, which exjNresses the 
breadth, and we obtain its contents ; which subtracted, noih» 
mg remains. We have, therefore, laid out the 56IZ25 square 
feet of land in a perfect square whose side is 200 4- 30 -(-5 
3s235 feet; consequently, 235 is the square root ot 5§225. 



Obsebvatiok upon the Diagram. 

Obsekvb the eonstrudion of the diagram-*- that H oonsisto, 

1st. Of the square, A No. 1» whose side is ex^^ressed by 
the first figure of the root 

2d. Of the two rectangles, B and C, and the squaie D, 
whose common breadth is expressed by ihe second f^ore of 
ihe root ; and the whole composing a square, No. 2, whose 
side is expiressed by the first two figures of the root. 

3d. Of the two rectangles, £ and F, and the square G» 
whose common breadth is expressed by the third figure of the 
root ; and the whole composing a square. No. 3, whose side 
is expressed by the first three figtires of the root 

4th. That, whalever be the number of figures in the rooW 
the same manner of construction might be continued, adding 
on two rectan^s and a square fer each successive digit ia 
the root. 

3ft7« Obss&vation xtfon the Process. 

Observe in the process the foDowing particulars — That, 
I. We consider a number whose second root is required, 
as expressing the contents of a square whose side is equal fo 
the root sought ; because, the resemblance being so complete, 
t^ square serves well for a visible illustration of the process 
hy which die root is extracted. 
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n. We a9certaiii) and subtract from the number, the con* 
tents of a square, No. 1, whose side is expressed by the first 
figure of the root. This square is the greatest square con* 
tained in the first left hand figure of the number, if the num« 
ber of figures is odd; otherwise, in the first two figures; 
because, the second power of one, or more digits having 
ciphers on the right, will stand at the left of as many times 
two ciphers as there are ciphers on the right of the digits. 

III. We ascertain, and subtract the contents of an addition 
to square No. 1, that shall increase its side as much as must 
be expressed by the second figure of the root To do this, 
1st. We annex to the remainder the next two figures of the 
number, for a dividend ; because, the digits expressing the 
side of square No. 2, having one less cipher on the right than 
the digit expressing the side of square No. 1, their second 
power will have two less ciphers, (4L7^) or stand lower by 
two places. 2d. We double the first figure of the root for a 
trial divisor ; because, the addition is to be made on two 
sides of the square No. 1, each of which is expressed by this 
part of the root. 3d. In dividing we omit one figure on the 
right of the dividend, in order that the dividend may be of 
the right denomination (189) to give only the next figure of 
the root. 4th. We annex this figure to. the divisor, (after 
some deduction, if necessary, on account of the deficiency 
of the divisor.) to complete the length of the addition. 5th. 
We multiply the length, thus completed, by the quotient, or 
second figure of the root, as it expresses the breadth of the 
addition, to ascertain its contents. 

IV. We ascertain, and subtract, the contents of an addi- 
tion to square No. 2, that shall increase its side as much as 
must be expressed by the third figure of the root. To do 
this, we proceed as we did with the addition to square No. 1, 
and for precisely the same reasons; annexing two more 
figures to the remainder for a dividend, doubling the part of 
the root already found for a trial divisor, omitting the right 
hand figure of the dividend when dividing, annexing the 
quotient figure, after a suitable deduction, to the preceding 
figures of the root, and to the divisor, and multiplying the 
divisor, thus completed, by this last' quotient figure. 

V. We repeat these steps for each succeeding figure of the 
root, till all are obtained. Or, if there be a remainder at last, 
the operation may be continued into decimals, by annexing 

20* . 
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two ciphers to the remainder, (19^) or two stieh decimd fig- 
ures as may already belong to the number ; which will git« 
tenths in the root, and two ciphers, or decimal figures, annexe! 
to this remainder will give hundredths in the root ; and sood, 
till the approximate root is obtained a^ nearly as desired. 

Note 1. When a divis^ is not contained in its dividend, 
we annex a cipher to the root and divisOT, and proceed m 
usual to obtain the succeeding figure of the root. 

NoTB 2. If, at any time, the remainder be as much as 
double the root alreaay obtaiped, plus 1, the last figure of the 
root should have been larger by 1 ; for, by increasing the side 
of a square by 1, the increase in superficial units, as maybe 
seen by the diagram, is a single row on two adjacent side* 
of the square and one to fill out the comer, or a ntmiber equal 
to double the side of the former square, plus 1. 

S68* Exercises in the Extraction of the Square Boot. 

In like rrumner, solve iind explain the fiUowiiig prMien* 

1. What is the square root of 1024 ? 

2. What is the second root of 729 ? 

3. Required the second root of 5904d. 

4. Extract the second root of 65536. 

5. What is the square root of 1048576? 

6. What is the second root of 390625 ? 

7. Required the square root of 60466176. 
S. Extract the second root of 5764801. 

9. What is the side of a square whose contents are 1176W 
feet? 

10. What is the second root of 361 ? 

11. What is the square root of 6561 ? 

12. What is the approximate second root of 1728? 

13. What is the approximate second root of 3 ? ^ 

14. What is the side of a square whose contents are 42.20 
square inches ? 

15. What is the side of a square whose contents are 30.29 
square feet ? 

16. How many rods in the side of a square acre ? 

909. Mode or Extractinq the Second Root bt Factob* 
Any perfect second power being the product of two eqow 
factors, (SOS^) and the product of any two numbers beWjf 
Composed of all the prime factors of both of those tttwa"®'* 
(117) ; it follows that any second power has twice as XD^I 
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prime factors as its root, or eacli prime factor of its root re^ 
peated. Consequently, the square root of any perfect Second 
power is composed of half as many prime factors as the 
power, or one of each two equal fact<Nrs of thfe power* 

Therefore, the sqtiare foot of any perfect second power may 
be obtained by separating the number into its prifrie factors, 
(1341,) and midtiplying together one of each two equal fac- 
tors. Thus: 

Let it be required to find the second root of 1764. 

This number, 1764= 49 X 9 X 4=7x7x3 X 3X2x2: 
the second root 
ofwhichis 42= 7x3x2 = 7x3x2. 

870« Exercises in extracting tuE Second Boot by 

Factors. 

In like ftumher, solve and explain thefoUowing problefhs. 

1. Extract the second root of 25 X 49. 

2. Extract the second root of 49 X 36 X 25. 

3. Extract the second root of 2 X 3 X 2 X 3 X 5 X fi^ 

4. Extract the second root of 7056. 

5. Extract the second root of 44100. 

6. What is the square root of 20449 ? 

7. What is the second root of 11664? 

8. Extract the square root of 1587600. 

S71* Mode of extracting the Second Root of Fractions. 

The product of two equal factors, each of whicj[i is a frac- 
tion (149) in its lowest terms, or the second power of such 
a fraction, is a fraction whose terms are the second powers of 
the corresponding terms of tl^ original fraction : Thus, 

5X5=5^=^' and.3X.3 = j55 = .09: 
consequently, the second root of a fraction must be a fraction 
whose terms are the second roots of the corresponding terms 
ff the original fraction. But if both terms of a fraction, 
whose root is required, be not perfect powers, it will be most 
convenient to reduce the fraction to a decimal, and extract its 
apf»roximate root ; the fii«t two figures next the decimal point 
giving tenths in the root, the second two, hundredths, &c. : 
because, the second power of a decimal fraction having twice 
•8 many decimal figures (17^ as the fraction itself, there 
will be one decimal figure in the root for every two in the 
power. 
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STSI* EXEECISES IN EXTRACTING THE SeGOND R0OT8 OIP 

Fractions. 

1. Extract the second root of ^. 

2. Extract the second root of .09. 

3. What is the square root of rf^^ ^ 

4. What is the second root of i^^V ^ 

5. Required the second root of ^^. 

6. Extract the second root of .64. 

7. What is the square root of 10.24 ? 

8. Required the second root of 5.9049. 

9. Extract the second root of .046656. 

10. Extract the second root of 576.4801. 

11. What is the approximate second root of i ? 

12. Extract the approximate second root of .9. 

13. Extract the approximate second root of .016. 

14. Extract the approximate second root of -ft. 

15. Extract the square root of -^V- 

16. Extract the approximate root of 18|. 
i7. Extract the approximate root of .036> 

18. Extract the approximate root of .00004. 

19. How many feet in the side of a square i^ose contento 
are 272.25 sq. feet? 

20. What is one of the two equal factors whose product 
is 69 J? 

21. How many inches in the side of a square whose con- 
tents are .p625 of a foot ? 

22. What is that number whose second power is 1J6J ? 

23. What is the' side of that square door which requires 
30J square yards of carpeting ? 

24. What is one of the two equal factors composing 6J ? 

373. Measure of a Cube, and Cube Root defined. 

The measure of a cube is the product of its length, breadth, 
and height (196) ; but as the length, breadth, and height are 
equal, the measure of a cube is the product of three equal fac- 
tors ; hence, the product of any three equal factors may repre** 
sent the contents of a cube whose side is one of those lactors. 

One of the three equal factors composing a number is called 
the third root, or cube root of that number, and the number 
itself, the third power, (968^) or cube of one of the thres 
equal factors composing it. 
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ST4. Extraction of the Third or Cvbb Root Illus* 

FRATED. 

Let it be lequired to find the third or cube root of 16974593. 

For illustration, we will consider this iramber as express- 
ing the contents of a cube (9fS) whose side is sought ; say, 
16974593 cubic feet of stone are to be piled up into a perfect 
eabe ; what would be the side of that cube ? 



This diagram, introduced to illustrate the s^eral steps in 
the process of eittracting the third root, consists of eight parts* 

III. Of the party acem-novii wbieh we will call the karge cube No. 1, or A.. 

C acon-bywkf J r B« 

2iid. Of the three equal parts, ^ cevo-lfpr, >calledthethree^pieces,/ C. 

C wecy-xrldi 1 (E. 

SidU Ofthathreeecfualpaits,/ ^TtMmvWft > called the thnelw^ « ^F. 

4th. Of the part, wxro-uszt^ which we will call small cube No. 1, or H. 

These eigkt parts are such that, arranged as exhibited in the 
diagram, they ^oarm a perfect cube^ which we wiB caD large 
cabe Na. 2. 

We will first construct the krgest cube, A, that can have 
tOk side esEpratsaA by one digto wkk ethers. 
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16974593 (2^ The 

2X2X^» 8 power of a 

2 X 2 X 3 s 12 )S974, kc. number ez- 

2x^X3c=9 30 prewed by 

5x5s= 25 cmedigit,can 

1525 X 5s= g7625 occupy onhf 

25X25X3=1875 )1349593 three places, 

25X 7X3= 525 aadthethnrd 

7 vy 7 ^ 49 power of a 

192799 X 7= 1349593 number ha v- 

mg one or 

more ciphers on the right, will have three times as many 
ciphers on its right (47) ; therefore, to ascertain the largest 
cube in this' number that can have its side expressed by one 
digit with cij^ers, beginning atHhe right, count off the figuies 
into periods of three figures each, till you come to the last one, 
two, or three figures ; the largest cube in these last figures, 
16, is 8, or 8000000, which is Uie cube sought ; the third root 
of which, 2, or 200, expresses its side, and is the first figure 
in the root. Subtract the contents of this cube, 8 (millions,; 
from the 16 (millions,) leaving 8974593 cubic feet; firom 
which we will enlarge our cube, A, by a quantity having the 
greatest thickness that can be expressed by one digit in the . 
next (tens') place in the root, forming large cube No. 2. 
That our pile may preserve its cubical form, the addition 
must be made upon three conti^uoue faces ; say, the front, 
right hand, and upper, faces; Uius equally increasing the 
tlu'ee dimensions. 

These additions will be represented by the three flat pieces, 
B, C, and D, each of which is as long and wide as a face of 
A, and, consequently, has a base (IvS) equal to the second 
power of the side of A, or of the first &guie in the root, regard- 
ing the order of that figure. . But between these flat pieces are 
three deficiencies to be filled by additions represented by the 
three long pieces, £, F, and G, each of which is as long as the 
side of A, and has a breadth equal to the thickness of the addi- 
tion to A, and, consequently, has abase eaual to the productof 
the fiisi and second figures dfthe root, in ul cases regardinfifth^ 
order of the figures, (47). These deficiencies ^ing mled, 
there is s;ill a deficiency between the three long pieces, to be 
filled by an addition represented by the small cube, H, which, 
having ^ len«^ and breadth eoual to the tkidmoss of the 
Addition to A, has a base equal to the second power of the 
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Second bgoie of the root. As the several parts of the addition 
to A have the same thickness, their contents will he the pro- 
duct (190) of the sum of their hases hy their common thick- 
ness ; consequently, hy dividing the contents of this addi- 
tion hy the sum of these hases, or the hase of the addition, 
we should ohtain its thickness, (117^) or the second figure 
of the root. The bases of B, C, and D, each being the 
second power of the first figure in the root, 2 (hundreds) X 2 
(hundreds) =4 (ten-thousands), their sum will he three 
times the second power of the first figure in the root, or 12 
(ten-thousands); tne hases of the other parts, having the 
thickness of die addition for a factor, which is not yet ascer- 
tained, are unknown, and cannot, at present, form a part of 
Ae divisor ; however, as they are small, compared with the 
bases of B, C, and D, by using the bases of B, C, and D, for 
a trial divisor, and maidng a suitable deduction from the 
quotient figure, we shall, at the first or second trial, at 
Uirthest, obtain the right quotient figure, or the second figure 
of the root. As the divisor is ten-thousands, by omitting the 
lowest four figures of the dividend, the three that are not 
brought down and one that is, the divisor and dividend would 
be of the same denomination, and, consequently, would give 
units for the quotient (189) ; but as tens are required, omit 
one more figure, or two that are brought down, and the quo- 
tient figure will express the tens of the root. 12 is contained 
7 times in 89, hut, probably, 5 is sufficiently large ; therefore, 
put 5 in the tens' place in the root, and complete die divisor. 
The base of each of E, F, and G, being the product of the 
first and second figures of the root, 2 (hundreds) X 5 (tens) 
= 10 (thousands), their sum will be three times this product, 
or 30 (thousands), which, being of a denomination one degree 
lower (47) than 12, (the bases of B, C, and D,) must stand 
one degree lower. The base of H, being the second power 
of the second figure of the root, 5 (tens) X 5 (tens) = 25 
(hundreds), is of a denomination one degree lower still, (47,) 
and must stand one degree lower. The sum of these bases 
is 1525, (hundreds,) the complete divisor, which will give no 
larger figure than 5 for the quotient, whence we may 
safely conclude that 5 is sufficiently large. Multiply this 
whole base, 1^5 (hundreds,) by the thickness, 5, (tens,) 
to obtain 'the contents (196) of the addition, 7625 (thou- 
sands,) which substracted from the thousands of the divi- 
dend, (those figures already brmight down,) leaves 1^19593 
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cubic feet ; which we will dispose of by increasing km cube 
No. 2, by an addition having the greatest thickness that can 
be expressed by one digit in the next (units') p1|m in the 
root, lorming large cube No. 3. This second addition is not 
represented in the diagram ; but it must be made on three con* 
tiguous faces of No. 2, and their included corners, precisely in 
the same manner as the first addition was made to large 
cube No. 1, and for precisely the same reasons^ Addition 
No. 2, will ccmsist; 1st, of three flat pieces, each of which has 
a base equal to a face of large cube No. 2, which is exfuress- 
ed by the second power of the first two figures of the root, 
(IM,) and a thickness to be expressed by the third figucs 
of the root ; 2nd, of three long pieces, each of which has 
a base as long as large cube No. 2, and wide as the thickness 
of the addition, and expressed by the product of the first two 
figures of the root by the third ; and 3rd, of a small cube No. 
2, whose side is equal to the Uiickness of the addition, and 
consequently, it has a base expressed by the second power of 
the third figure of the root. 

As the several parts of addition No. 2 have the same 
thickness, their contents will be the product of the sum of 
their bases by their common thickness (106) ; cons^aentlyt 
by dividing the contents of this additkm by the sum of these 
bases, or the base of the addition, we should obtain its thick- 
ness, ( 1 17, ) or the third figure of the root. The bases of 
the three fiat pieces, each being the second power of the first 
two figures of the root, 25 (tens) X 25 (tens);= 625 (hun- 
dreds), their sum will be three times the second power of the 
first two figures in the root, or 1875 (hundreds). The bases 
of the other parts, having the thickness of the addition fcur a 
factor, which is not yet ascertained, are unknown, and cannot, 
at present, form a part of the divisor ; however, as they att 
small compared with the bases of the flat pieces, by using the 
sum of the bases of the three flat pieces for a trial divisor, and 
making a suitable deduction from the quotient figure, we 
shall, in one or two trials, obtain the right quotient figure, or 
the third figure of the root. As the divisor is hundreds, by 
omitting the right hand two figures of th^ dividend, the quo- 
tient will be units, as desired. 1875 is contained 7 times in 
13495, and a sufficient remainder, probably, to make any 
deduction from this quotient figure unnecessary; therefore, 
put 7 in the units* place in the root, and complete the divisM* 
Tha base of each of the three Ibng pieces, being the product 
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d th« tftt two firares of the root hy the diird, 96 (tens) X 
7 sEs 175 (tens), thdr sum will be three times this product, or 
lidS (tens), which, being of a denomination one degree lower 
than 1875, the bases of the flat pieces, must stand one degree 
lower. The base of the small cube No. 2, being the second 
power of the third figure of the root, 7 X 7 = 49, is- of 
a denomination one degree lower still, and must stand one 
dettree lower. 

The sum of these bases is 192799, the complete divisor, 
which gires just 7 for die quotient. Multiply diis whole 
base, 192799, by the thickness, 7, to obtain the contents 
©f addition No. 2, 1349693 cubic feet, which subtracted 
frwn the dividend, nothing remains. 

We have, therefore, piled up all our stone, and constructed 
a perfect cube, (large cube No. 3,) whose side is 200 -|- 50 
*|- 7 as 257 feet; consequently, 257 is the cube root of 
16974593. 

97S. Observation upon the Diagbam. 

Obssevb the construction of the diagram — that it consists ; 

1st. Of cube No. 1, whose side is expressed by the first 
figure of the root. 

2nd. Of an addition to cube No. 1, the thickness of which 
is expressed by the second figure of the root : this addition 
consisting ; 1st, of three equal flat pieces ; 2nd, of three equal 
long pieces ; and 3rd, of a small cube ; the whole composing 
a cube. No. 2, whose side is e^cpressed by the first two figures 
of tlie root. 

3rd. That, whatever be the number of %ures in the root, 
the same manner of construction might be continued, adding 
on three fiat pieces, tl^ree long pieces, and a small cube, for 
each successive digit in the root. 

Note. The Mocks themselves here described, tvould make a 
more efficient illustration. 

370« Observation upon the Pbocess. 

Observe in the process the following particulars ; that, 
I. We consider a number whose third root is required as 
expressing the contents of a cube whose side is equal to the 
root sought ; because, the resemblance being so complete, the 
cis^ serves well for a visible illustration of the process by 
which the root is extracted. 
21 
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II. We mseerlam* and sukract from the namb^, ihm com 

tents of a cube, No. 1, whose side is expressed by die &ntf 
figure of the root This cube is the greatest cube contaiiMd 
in the first one, two, or three, figures on the left of the 
number, according as there may be one, two, or three, figures 
in ^e left hand period when the figures are counted off &om 
the right, as far as possible, into periods of three figures each* 
because, the third power of one or more digits having ciphen 
on the right, will stand at the left of as many times three 
ciphers (47) as there are ciphers on the right of the digite. 

III. We ascertain, and subtract, the contents of an addition 
to cube No. 1, that shall increase its side as much as most 
be expressed by the second figure of the root To do this ; 
1st, we annex to the remainder the next three figures of the 
number for a dividend ; because, the digits exj^eseii^ the 
side of cube No. 2^ having one less cipher on the right diaa 
the digit expressing the side of cube No. 1, their third powoc 
will have three less ciphers, (47,) or stand lower by three 
places ; 2nd, we take three times the second power of the 
first figure of the root for a trial divisor ; because the addition 
is to be made on three faces of cube No. 1, each of which is 
expressed by the second power of this part of the root, and 
because the contents of a regular solid divided by its base, 
will give its thickness (117) ; 3rd, in dividing, we omit two 
figures on the right of the dividend, in order that the dividaid 
may be of the right denomination (180) to give the next 
figure of the root ; 4th, we write under the trid divisor, one 
degree lower, three times the product of the first and second 
figures of the root, and under this, one degree lower still, the 
second power of the second figure of the root, and add these 
three products together, as they stand, to obtain the complete 
divisor, or whole base of the addition 1 the second and third 
being written each one degree lower than its preceding num- 
ber, because, each, containing a factor lower by one degree 
than the corresponding factor in the preceding product, is of 
a denominatiotklower by one degree than its preceding num- 
ber; 6th, we ^multiply the base, thus completed, by the 

Suotient, or second figure in (he root, as it expresses the 
lickness of the addition, to ascertain its contents (198). 

IV. We ascertain, and subtract, the contents of an addition 
to cube No. 2, that shall increase its side as much as must 
be expressed by the third figure of the root To do this, w», 
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proceed as we did witli &e addition to cube No. 1, and for 

Srecisely the same reasons ; annexing three more figures to 
le remainder, for a dividend ; taking three times the second 
power of the root already found, for a trial divisor ; omitting 
the right hand two figures of the dividend, when dividing; 
completing the divisor by adding to it three times the pro- 
duct of the figure last obtained and the preceding figures of 
the root, and the second power of this last figure of the root ; 
and multiplying the divisor, thus completed, by this last 
%ure. 

y. We repeat these steps for each succeeding figure in 
^ the root, till all are obtained: or, if there be a remainder at 
last, the operation may be continued into decimals (lO) by 
annexing three ciphers, or three such decimal figures as may 
abeady belong to the number, which will give tenths in tha 
root, and three more ciphers, or decimals, annexed to this 
i«mahi<kr will give hundredths in the root, and so on, till the 
approximate root is obtained as neariy as desired. 

Eemark, When a divisor is not contained in its dividendi 
we annex a c^her to the root, and proceed- as usual to obtain 
the succeeding figure. 

S97« EXBRCISSS IN EXTIUCTIM6 THE CiTBB RoOT. 

Li like manner y solve and explain the following problmm. 

1. What is the cube root of 512 ? 

2. What is the third root of 729 ? 

3. Extract the cube root of 15625. 

4. Re<juired the third root of 125000. 
6. What is the third root of 531441 ? • 

6. What is that number whose third power is 262144? 

7. What is one of the three equal factors which compose 
46656? • 

8. What is the side of that cube whose contents are 117649 
cubic feet ? 

9. What is the depth of a cubical box which would con- 
tain 17.64 bushels of wheat? 

10. Extract the third root of 1953.125. 

11. What is the third root of 10077696 ? 

12. What is the third root of 40353.607 ? 

13. Extract the third root of 134.217728. 
14 Extract the third root of 387420.489. 

Iff. What is the approximate third root of 1836? 
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16. Extnurt the ^Bproximate third root of 12. 

17. Extract the third root of 3099363912. 

18. What is the side of a cubic reservoir holding 847 ho^ 
heads of water of 63 gallons each ? 

19. What would be the side of a ton of timber in a cubi 
cal form ? 

378« Mode op extracting the Thikd Root by Factors 

Any perfect third power being the product of three eqad 
factors, (STSj) and the product of any three numbers bmg 
composed of aU their prime factors, (IIT,) it follows that 
any third power has three times as' many prihe factors as iti 
root, or each prime factor of its toot taken three times. Ce» 
sequently, the cube root of tiny perfect third power is com* 
posed of one third as many prime factors as the power, or 
one of each Aree equal factors of the power. 

Therefore, the cuhe root cf arty perfect third power vuufk 
obtained by separating the nwmber iMo its prime factors^ and 
multiplying together one of each tkree efuud factors. Tkos ; 

Let it be required to find the third root of 74088. 

This number, 74088=343x27x8=7x7x7x3X3X3X2X^X2; 
the third root 
'of which is , 42= 7X3X2= T X 3 X *• 

9T9. EXEECMWS IN EXTRACTING THtB ThIRD RoOT BY FacTOES. 

In like manner ^ solve and explain the following prMem* 

1. Extract the third root of 8 X 8 X 8- 

2. Extract the third root of 3x9X3x9X3X0- 

3. What is the third root of 5x5x^X5X5X6X5 

4. What is the cube root of 216 ? 

5. Extract the third root of 3375. 

6. What is the third root of 2744 ? 

7. Extract the cube root of 9261000. 

8. Extract the third root of 15625. 

9. What is the third root of 373248 ? 

10. What is the cube root of 4741632 ? 

880* Mode of extracting the Thikd Root op Fractions. 

The jjroduct of three equal factors, each of which is a 
firactiou in its lowest terms, or the third power of sudt a 
firactioQ, it afraetioa whose tenns wre the third powwrs of the 
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cmesponding terms of the original fraction (149)> Thus, 

.027 ; consequently, <A« third root of a fraction must be a 
fraction whose terms are the third roots of the corresponding 
terms of the original fraction. But if both terms of a 
fraction whose third root is required be not perfect powers, it 
will be most convenient to reduce the fraction to a decimal, 
and extract its approximate root ; the first three figures next 
the decimal point giving tenths in the root, tlie second three, 
hundredths, &c.; because, the third power of a decimal frac- 
tion having three times as many decimal figures (1T6) as 
the fraction itself, there will be one decimal figure in the root 
for every three in the power. 

381* Exercises in extbacting the THian Root of 
Fractions. 

1. What is the third root of ^ ? 

2. What is the cube root of .027 ? 

3. Extract the third root of •^. 

4. Extract the third root of -jfy. 

5. Extract the third root of -JWft* 

6. Required the cube root of |g|j|^ . 

7. What is the cube root of ^^^ 

8. What is the third root of ^? ^ 
d. What is the approximate third root of -J ? 

10. What is the cube root of .003375? 

11. What is the approximate cube root of 2160.4 ? 

12. What is the approximate third root of J ? 

13. What is the approximate third root of ^ ? 

14. What is the cube root of 15| ? 

15. What is the third root of 1953^ ? 

16. What is the apjMroxinMite third root of i|^? 

17. What is the depth of a cubical box that would con- 
tain 8 bushels ? 

18. What would be the side of a cubical pile of wood 
which should be equivalent to another pile 4 ft. wide, 6 ft, 
high, and 21 J ft. long? 

19. What would be the height of a cubical room equiva- 
lent to another room 25 ft. long, 15 ft. wide, and 9 ft. high ? 

SO. The side of a cubical pile of wood containing 4 cords 
being 8 ft., what would be the side of a similar pile contain- 
ttic 8 times as much wood ? 
21* 
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XIII. SERIES. 

889* Sbbiss bt D^terbnce dbpined. 

A Serks by Difference is a series of numbers whicli pro- 
gress uniformly from one extreme to the other, the same dif- 
ference existing between every two adjacent terms. Thus. 
6, 8, 11, 14, 17, 20 ; and 45, 40, 35, 30, 25, 20, 15, are series 
by difierence. 

The largest and smallest terms are called the extremes, 
the 'others, die means; and the difference between the adja- 
cent terms, the common difference. 

Any three (^ the five following particiilars in a series hjf 
difference being given, the other two may be ascertained ; viz- 
The smallest extreme, largest extreme^ number^ common 
difference, and sum, of the terms. 

A few only of t^e more in^>ortant problems under this 
head will be noticed here. 

38S* Pr6blem I. To find bitheb Extbemb and the Sim 
or THE Series. 

The number of the terms, common difference, and either 
extreme being given^ to find the othee extreme, emd tHE 
SUM of the terms ; add to the smallest extreme, or sttbtract 
from the largest extreme, the common differe^vce taken as many 
times less one as the nwrriber of the terms, for the required 
extreme ; and multiply the average of the extremes by the 
number of the terms, for the sitm of the series, 

384* Model of^a Recitatioit. 

Let there be a series by difference composed of 20 terms^the 
smallest of which is 4, and the common difference 3 ; vrhtX ' 
is the largest extreme, and the sum of the series ? 

As once the common difference added to the smallest esc* 
treme gives the second term, twice the common di&ience 
added to the smallest extreme gives the third temiy tkn$ 
times the common difference added gives the^^r^A term, doc^ 
any term, consequently, the largest extreme, is equal to ths 
smallest extreme, pita the common diff&rsnce taken as wumy 
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tike smc^st extreme is equal to the largest extreme^ minMS Ae 
common difference taken as many times less OTie as the num^ 
berofthe terms. Therefore, 4+3 X (20— !)=« 44-3 X 
19=44-57 = 61, the largest extreme ; and 61 — 3 X (20 
— I)=i61 — 57=4, the smallest extreme. 

As the series progresses uniformly from one extreme to 
the other, the largest extreme must exceed the average of the 
terms by the same quantity that the smallest extreme falls 
short of it; hence, the sum of thQ extremes will be twice the 
average of the terms, (me half of which will be the average, 
which, multifdied by the number of the terms, will ^ve Um 
sura of the series. Therefore, i^^ X 203rr65 X \Osai 
650, the sum of the series. 

S8S* EXERCBBS IN FINDING AN £XTR£MB A2TB THB S\m^ 

OF THE Series. 

In like manner, solve ajid easplain the following problems, 

1. Required the largest extreme, and sum of a series by 
diflerence composed of 25 terms, the smallest of which is o, 
and die common difference 2. 

2. Palling bodies fall at a rate which increases uniformly 
per second by a common difference. How far will a body 
fall in 10 seconds, falling 16 ft. the first second, and increas- 
ing uniformly by 32 feet a second ? 

3. What IS the smallest extreme, and sum, of a series by 
difference composed of 51 terms, the largest of which is 500, 
and the common difference 5 ? 

S89« Problem II. To find the Cormon Difference and 

Sum of the Series. 

The extremes and rmmher of terms being gissen^ to fin^ 
the common difference, and sum of the series ; dwide the 
difference of the extremes by the number of the terms less one, 
for the common differerice ; and obtdin the sum ky ptrohlem L 

S87« Model of a Recitation. 

Let there be a series by difference composed of 32 terms, 
the extremes of which are 7 and 162 ; wnat is the common 
difference, and sum, of the series ? 

Since, by adding to the smallest extreme the common d^ 
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ference taken at mtny times less one as the nomber of terinsy 
(884l|) we obtain the largest extreme ] the difierence of the 
extremes must be the common difference taken as xanny times 
less one as the number of the terms. Therefore, ^^f^ = 
J^ s: 5, the common difference ; and iff^+T X ^ — 1^9 
X 16 = 2704, the sum of the series. 

s88* exeecises in findmg the common difference, ano 
Sum of the Series. « 

In like manner^ solve and explain the following prohUms. 

1. Required the common difference, and sum, of a series 
by difference composed of 36 terras, the extremes of whidi 
are \5 and 85. 

2. If a body fall in the first second, 16 ft, and in the thir- 
teenth second, 400 ft., what is the increase per second in the 
rate ; and how far would it fall in 13 seconds ? 

S80. Problem III. To find the Number of Terms, and 

Sum of the Series. 

The extremes and common difference being given^ to find 
the number of terms, and the sum of the series ; divide 
the difference of the extremes by the common difference, tmd 
increase the quotient by 1, for the number of terms; and 
obtain the sum by problem L 



K MopEL of a Recitation. 

Let there be a series by difference in which the extremes 
are 10 and 100, and the common difference 6 ; what is the 
number of the terms, and the sum of the series ? 

Since the difference of the extremes is the common dififer* 
ence taken as many times less one as the number of terms 
(S87) ; by adding 1 to the quotient obtained by dividing the 
difference of the extremes by the common differenc^)^ we 
obtain the number of the terms ; therefore, ^ o^g' ^ Q -f" 1^= 
•^ + 1 = 16, the number of terms ; and, >oo/ » Q X 16 s= 
110 X 8=880, the sum" of the series. 

901 • Exercises in finding 'ras Number of Tsrms -AMi 
Sum of the Series. 

In like manner, solve and explain the following problems. 
^ 1. Required the number of terms, and sum of a series by 
difference, in which the extremes are 25 and 1!^, and the 
emnmon difference 9. 
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5. How many seconds was a body Ming, ndiieh £sU 16 
& the first second, and 368 feet the last second, having m- 
creased its rate uniformly by 32 ft per second ? ^v 

3. What is the sum of sOl the numbers spoken in counting 
five hundred ? 

4. If I pay $33.75 for house-rent at the end of each quar- 
ter for five years, what would the rent amount to at the end 
of the time, each pajrment being on interest at 6 per cent. 
from the time it was paid ? 

6. What is the sum of the series, 64, 12|, 19|, continued 
to 16 terms ? 

6. What is the sum of the series, 100, 95|, 91f , continued 
to 25 terms? ' 

7. If the smallest extreme be a shilling, the largest extreme 
one doUar, and the common difierence a sixpence; what 
would be Ae number of terms ? 

8. If there be 57 terms in a series by difierence, the 
extremes of which are $.25 and $3.75, what would be the 
common* difierence ? 

S99« SsBiEs BT Quotient definbx). 

A series by qiuftient is a series of numbers which progress 
uniformly from one extreme to the other, the same qriotient 
arising from the division of every term by its next preceding 
term : Thus, 96, 48, 24, 12, 6, 3 ; and 7, 14, 28, 56, 112, are 
series by quotient. The first is a decreasing series, in which 
the common quotient is ^ ; the second an increasing series, 
in which the common quotient is f , or 2. 

The first and last terms are called the extremes, the others 
the means, and the common quotient the ratio (9Mt)* 

Any three of the five following particulars in a series by 
quotient being given, the dther two may be ascertained, lis. 
The first extreme, last extreme, number, r-atiOt and sum, of 
the terms* 

A few only of the more important problems under this 
head will be noticed here. 

SM. Problbk I. To roRM a Sbsibs bt Qttotietct. 

Either extreme, the ratio, and the number tif the ttrme^ 
being given, to foem the series, multiply the first ex- 
treme by the ratio for the second term, which also muUiply 
ty the ratio for the ^ird term, ^c. Or nivmE the list 
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BZTRBMS by the ratio for the preeedmg term^ uMch alto 
dknde by the ratio for. its preceding term, 4^., ttU dU the 
terms are obtained, 

SMl« MoDE£ OF A Recitation. 

Let it be required to form a series of 6 terms, the first 
extreme being 5, and the ratio f , or 3. 

Since the same quotient arises from the division of eyery 
term by its next preceding term, (393^) any term must be the 
product of its preceding term by the ratio. Therefore, the 
second term is 5 X 3= 15, the third term is 6x3x3 = 
6 X 3»=45 (S64) ; the fourth termis5 X 3*X 3=r5 X 3^ 
= 135; the fifth term is 5 X3' X3=5x3*=405; and 
the sixth term is 5 X 3* X 3=5 X 3* = 1215. The re- 
quired series then is 5,5X^\ 5X3^, 5x3*, 5x3*,5x 
y ; or 5, 15, 45, 136, 405, 1216. 

If the last extreme, 1215, and the ratio, 3, were given, by 
which to form this same series, we should divide the la^ 
extreme by the ratio for the preceding term, and divide this 
also by the ratio for its preceding term, &c. For, any term 
being the product of the preceding term by the ratio, vAen 
divided by the ratio (117) it must give the preceding term 

Therefore, ^=405 the5lSitenn; ^=^=135 the 

., ^ 1215 135 _ . ,^^ 1215 45 ,-. 
4thterm;— ^=-s-=45the3dtermj— ^=-5.=15tiie 

1215 15 
2d term; and— k5-=-^ = 5 the 1st term. Hence the re- 
quired series is 5, 15, 45, 135, 405, 1215, as b^ftre. 
SUS. Obssevation. 

Observe, (304^) that any term is the PRootwrr of the 

FmST EXTREME AND A POWER OF THE RATIO (364) EQUAL TO 
THE NUMBER OF THE TERM leSS 0716 ; olso thot^dOUnting t^ 

terms backwards, any term is the quotient of the Vast extreme by 
a power of the ratio equal to the number of the term Uu am* 

S9A» EXBECISBS IN FOBMINO SbRIBS BY QlTOTIBNT. 

In like manner, solve and explain thefoUowing problems. 
1. Form a series of 7 terms, beginning with 1 and having 
5 for a ratio. 
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2. Form a series of 5 terms, ending with 144, and having 
2 for a ratio. , ^ • 

3. Form a series of 7 terms, the first of which shall he 81» 
and the ratio \. 

4. Form a series of 8 terms, the last of which shall he 5» 
and the ratio |. 

6'. Form a series of 6 terms, the first extreme heing 8, and 
the ratio }. 

6. Form a series of 9 terms, the first extreme being 81, and 
the ratio }. 

SOT* Problbsc II. To find either Extreme. 

BUher extreme^ the roHo, and the number of terms^ being 

giveUi TO Fllf D THE OTHER EXTREME ; MULTIPLY the FIrST «X* 

vreme, or dtvidb the last extreme, by a power of the ratio 
equal to the nwmber of termsle^ one. The truth of thu 
probiemfoikw9direetlyfiroM{9&0^994L).' 

S08« Problem III. To find ant Powbr of the Ratio.' 

To find any power of the ratio, Multiply together two 
or more different powers of the ratio, the mm of whose indicee 
it equal to the index of the required power. For, the index 
of the power shows how many times the ratio is taken as a 
factor (964) to compose that power ^ and the product of Uoo 
different powers of the ratio gives a power whose index it 
egtud to the sum of the indict of the two powers (117). 

Model of a Recitation. 



Let it be required to find the last term of a series ,of 13 
terms, the first of which is 3, and the ratio 2. 

As the number of terms is 13, the 12th power of the ratio 
is required. The ratio is 2, and the 12th power of it is the 
product of 26 X 26 = 64 X 64 = 4096, which, multiplied by 
the first term, gives 4096 X 3 = 12288, the thirteenth, or last 
term required. 

4M9« Exercises in finding efther Extreme. 

In like manner, solve and explain thefoUowing pr e U emt * 
1. What is the last term in a series of 6 terms, the first fA 
which is 5, and the ratio 3 ? 
8. What is the 11th term of the series 7, 14, d% 4r^I 
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& Whttt is the B&mafik teim of the series 296, 126» ace. ? 

4. If the 7th tenn of a series be 1728, the sixth term 864» 
&c., what would be the first term ? 

5. What is the tenth term of the series 5, 50, 600, &c. ? 

6. What is the 8th term of the series 1728, 172^, &c. ? 

7. What is the last term in a series of nine tenns, begui;* 
ning thus ; 25, 7.5, 2.25, &c. ? 

8. What is the sixth term in a series where the first term 
i» yyifer* ^^ the ratio 5. ? 

9. What is the eighth term in the series 27, 9, 3, &c I 

401* Problem IV. To find the Sum of the Seeiss. 

Eit?ur extreme, tks ratio, and the number of terms, hemg 
gi^en, ^ FIND THE SUM of the series ; find the other ex- 
treme b^ problem IL, then mukipfy the last extreme b^ ^ 
ratio, arid divide the difference between this product and the 
first extreme by the difierenm between 1 and the ratio. 

409; MODEI. of a RBCrFATfON. 

Let it be required to find the sum of the series, 4, 12, 36, 
108, 324, 972. 

If we multiply, each term in this series, or any other series 
by quotient, by the ratio, each product would be equal to the 
succeeding term of the series, (SO^,) and we should have a 
second series, difiering from the first only in the first extresne 
of the first series and the last extreme of the second series, 
(which is the product of the last extreme of the first ssrks 
by the ratio.) 

Thus the several terms of the series 

4, 12, 36, 108, 324, 972, multiplied by 
the ratio 3, gires 
the series 12, 36, 108, 324, 972, 2916. 

Hence, the difference between a series and the product of 
that series by the ratio, is the difference between the first ex- 
treme and the product of the last extreme, in the same series, 
by the ratio ; and, as this difference is the difference betweea 
once the series and as many times the series as there are units 
in th(k ratio, if it be divided by the difference between 1 and 
thi» ratio, the quotient must be the sum of the series. 

Therefore, 972p- i. — an/-i s aj^ -» 1456, the mm 
of the seiies leered. 
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ExBftcisBs Bf FnnaiCQ th£ Svu of ths Svubs^ 

Bi like manner, sohe and eggplahtthefi^^ 

1. What is the sum of the following series, 7, 21, 63, 189, 
567,1701,51031 

2. What is the sum of 6 terms of the series, 5, 10, 20, &c. ? 

3. Find the sum of the Mowing series, 3125, 625, 125, 
26,6. 

4 If in a series, TrivT ^ ^^ ^^ Xemiy 7 the ratio, and 6 
the number of terms, what is the sum ? 

5. What is the sum of 7 terms of a series, where the first 
term is 4, and the ratio f ? 

6. The extremes being 12500 and 4, and the ratio 5, what 
is the sum of the series ? 

7. Required the sum of a series in wkicb the extremes aie 
100, and .01, and the ratio {• 

404kf Pbo^iah v. To find thb Suk op Infinrb Sxant. 

To Fmn Tm% sun of a series by quotient decreamg nul^ 
flitefyy dimde the first term by the difference between 1 (ud 
theradQ. 

4j0ff#. MoDSL of a Eecitation. r 

Let it be required to fitfd the sum of the series, 12, 3, } 
&c. ^ 

Aq in a decreasing series each successive term approiiched 
to 0, by continuing the series without limit, we can conceiye 
of a term which, multiplied by the ratio and subtracted from 
the first term, would not affect the first term. 

Therefore, according to problem IV., if the first term of 
such a series be divided by the difference between 1 and the 
ratio, the quotient must be the sum of, the series. 

Thus, 12 divided by }, the difference between 1 and the 
ratio J, gives -1^^= 16, the sum of the series. 

406. Exercises in sxtmming Infinite Series. 

Jh like manner J solve and explain the foOaunng problems* 
1. What is the sum of the series, 1, ^, 4, ice. ? 
JS. What, is the sum of the series, .3, ,03, kct or ,339 ^t 
or.S? 
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3. What is the sum of the scries .16? 
^ 4. What is the sum of the series .27 ? 
6. What is the sum of the series 100, 6, .36, &c ? 
6. Required the sum of the series 9, 6, 4, &». 

407* Problem VI. To find Compound Intbrbst. 

To FIND THE AMOUNT of any sum at Corjwound Interest, 
Find the last term of a series by quotient, (397,) in whieh 
the principal is the first term, the number of periods plus one 
in the time is the number of terms, and 1 plus the raiefor one 
period is the ratio ; and obtain the compound interest by sub- 
tracting the principal from the ammmt (310.) 

408* Model of a Recitation. 

Let it be required to find the compound interest of t25, for 
5 years, at 6 per cent., the interest compounded annually. 

The principal, S25. is the first term of the series. 

25x1*06 =26.50 istheam't.forlyr.,ort^e2dterai. 

25xl06»=28.09 « " " "2" " « 3d " 

25x5.063=29.7754 « " " " 3" « " 4th" 
25x1.06* =31.561924 " " «* " 4" " " 5th" 
25X1:06* =33.45563944" « " « 5" " " 6th" 

The principal, 925, subtracted from the amount, S33.^, 
gives S§.46, the compound interest required. Multiptying 
the principal by the rate gives the interest for one period, and 
multiplyiner by 1 gives the principal, which together give the 
amount (3S3) for one period; this amount becomes the 
principal for the second period, which, multiplied by the same 
factor, gives the amount for two periods, &c. Therefore, the 
amount of a sum at compound interest is the last term of a 
series by quotient, in which the principal is the first term, die 
number of periods plus one in the time is the number of 
terms, and 1 plus the rate is the ratio. 

409* Exercises in finding Compound Intb&bst. 

In Wee manner, solve and explain the following prohkmL 
1. Find the amount of $100 for 5 years, at 5 per centt 
the interest compounded annually. 
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2. What is 6 per cent, interest of $50, compounded annu- 
ally for 4 years^? 

3. What would $500 amount to in 3 years, at 4 per cen^, 
interest compounded semi-annually ? 

4. What would $1000 amount to in 2 years, at 8 per cent., 
the interest compounded quarterly ? 

5. What would be the compound interest of $2500 for 3 
years, at 10 per cent ? 

410* Problem VIL To find Compoukd Discoitnt. 

To FIND THE PRESENT WORTH of a debt w\en money brings 
coTrtpamd interest , find by problem U, , the first term of a series 
by quolient, in which the debt is the last term, the number of 
periods plus one in the time is the number of terms, andlplus 
. the rate for one period is the ratio ; and obtain the discount 
by subtracting the present worth from the dt^^ (S41*) 

411* Model of a Hecitation. ^ 

Let it be required to find the componnd discount of 
$33.45563944, due in 5 years, without interest, when money 
is worth 6 per cent, compound interest. 

A debt which is due at a future time, and not on interest, 

being the amount of the present worth of that debt for the 

same time, (338,) and the amount of any sum at c<nnpound 

interest being the last term of a series by quotient, (408^) 

the present worth of that sum must be the first term of that 

series ; therefore, the present worth of a debt when money 

commands compound mterest, is the first term of a series by 

quotii^t, in which the debt is the last term, the number ti 

periods plus one is the number of terms, and 1 plus the rate 

IS the ratio. 

„ 33.45563944 33.4556394400 ^^^ . ^ 
Hence, _^_=_g^^g_ = $25, is the 

present worth, which subtracted from the debt, $33.46, 
gives $8.46, the discount required. Fewer decimals might 
be used with sufficient accuracy. 

It may be observed, that this problem is simply the con- 
verse of tfie problem in the preceding model. 

Note. When the time is not in exact periods, in aU cases 
where the present worth is required, divide the present worth 
for the exact periods by the amount q/'$l for the odd time. 
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419* EXBRCISB^ IN FINDING COMPOUND DlSCOVNT. 

In like manner^ solve and explain the following proUems, 

1. What is the present worth of $1000, due in 4 years, 
without interest, money being worth 6 per cent., compound 
interest ? 

2. What principal, at 10 per cent, compound interest, will 
amount in 4 years to $8.78^ ? 

3. What would be the compound discount of $2500, fot 3 
years, at 8 per cent. ? 

4. What would be the compound discount on $800, for 2 
years, at 6 per cent. ? 

418« ANNmriEs Defined. 

An 4m7»tttty is a sum of money due annually, qaartOTly,or 
at any regular periods. 

The periodical sums are called instalmeTas. 

An annuity may be limited in time, or perpetual. 

An amroity is in poeiemon wiben the pajrments haTe cdm- 
mencad ; and in reversion when the paym^ts are to com* 
mence at a future time. 

An annuity* is certain when die payments are to commence 
and cease at specified times; and contingent tdien ib» 
payments are to eommenee or cease at ii<Mne ooiuing«iil 
•vent 

An annuity is in t»rrears from the time ati instakkient 
becomes due until it is paid. 

414* Problem VIII. To find the Amount of a hatavD 
Annuttt at Simple Interest. 

To FIND THE amount of a limited anmUty at simple m- 
tbrest ; to the last instalment add half of the interest of the 
Jlrstf and vmltiply the sum by the number of instalments. 

41ff* Model of a Recitation. 

Let it be required to find the amount of an annuity to be 
paid in 10 instalments of $100 each. 

The amounts of the several instabnents form a series by 
difference, (889); thus, $100, 106, 112, Ac, to lU,m 
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which the ismallest term is the last instahnent, the hurge^ 
term is the amount of the first instalment, and the commmi 
4lflference is the interest of one instalment for one of the 
equal periods ; since the last instalment, being paid at the 
time of settlement, has no interest, the preceding instalment 
lias one^^ear's interest, the next preceding has two years' 
interest, &c. The sum of this series may be obtained by 
problem II., in series by difference, multiplying the average 
of the terms by their number ; but the average of the terms 
is obtained by adding to the last instalment one half the 
interest of the first; for, the average of the extremes being the 
average of the series, (98^^) and the interest of the first in- 
stalment, being the difference of the extremes, if half of this 
interest be taken from the largest extreme and added to the 
smallest, the extremes will be equalized ; therefore, (100 -|- 
27) X 10 = 81270 is the answer required. 

4110* Exercises in finding the Amoitnt of Limtted An- 
NumEs AT Simple Interest. 

In like numner, jolve and explain ihefoUowing problems. 

1. What is the amount of an annuity of 9250 a 3rear, that 
hajs been in arrears for 10 years, that is,' 10 years have 
elapsed since the first unpaid instalment became due?- 

2. What will a quarterly payment of $175 amount to in 5 
years from the payment of the first instalment ? 

3. If a man's wages be 850 a month, 25 of which he 
regularly saves, at 4 per cent, interest, what would his 
savings amount to in ten years from the receipt of the first 
instalment? ' 

4. If tlie annual rent of a house be $135, and be paid 
quarterly in advance, this rent, put at interest regularly for 
10 years, would amount to sufficient to purchase a house of 
what value ? 

417* Problem IX. To find the Prbssnt Worth of a 
Limited Annuttt. 

To find the present worth of a limited annuity, divide 
the amount as found by problem VlIL, by the amount of %\ 
for the whole time (XI8) ; for, the amount of the annuity 
being the amount of its present worthy there wiU be as many 
dollars in the present worth as the amount qf91is contained 
times in the amount of the annuity. 
22* 
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250 


155 
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•30.00 


1.66)1395.00(9840.40 
13S8 




670 
664 




600 
664 



418* Model of a BsciTATioif. 

Let it be required to find the present worth of an aaonic^y 
to be paid in 9 annual instahnents of tl25 each, money 
worth 6 per cent, and the annuity being 3 years^ rever- 
sion. • 

9126 9125 The first instal- 

•24 * 90 ment being on in^ 

terest 8 years, one 
half of its interest 
would be 24 per 
cent., or S30, wmch 
added to one instal- 
ment, gives 9l66f 
the average of the 
terms; this mulupli- 
ed by 9, the numMr 
of instalments, gives 
$1395, the amount 
of the annuity ; 
which divided by 
$1.66, the amount of $1 for 11 years, (it being 3 years to the 
first instalment, and 8 years from the first to the last instal- 
ment,) gives $840.40, the present « worth of the annuity 
required. 

419* exbboises in finding tbs present wobtb of 
Ldcitbd Annuities. 

- In like Tnarmerj solve and explain thefoUotoing proUems^ 

1. What is the present worth of an annuity to be paid in 
7 annual instalments of $400 each, the first to be paid in one 
year from this time ? 

2. How much should be paid in advance for occupying a 
house 6 years, to be equivalent to $200 annual rent, the pay* 
ments being made at the close of each quarter, and the rate 
of interest being 8 per cent. ? 

3. What is the present worth of an annual salary of $700 
for 6 years, the instahnents to be paid quarterly, the first being 
due at th^ end of 3 months ? 

4. What sum of ready money is eouivalent to 4 instal* 
ments of an annuity of $200 a year, wliich is 5 years in 
reversion ? 
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PlOBLKX X. To FIND THB AmoUIVT OF A LulITU 

Annuity at Compound Interest. 

To FIND THE AMOUNT of a limited annuity at compound 
iNTEBESTj^nd the sum y a series by quotient, (SSM.) tn 
which the first term is the last instalment ^ the last term ts the 
amount of the first instalment^ the ratio is 1 plus the rate for 
one period, and the number of terms is the number of vnstaU 
menis, 

4K31* Model of a Recitation. 

Let it be required to find the amount of an annuity, at 
compound interest, to be paid in 6 annual instalments of 
$200 each. 

The amounts of the several instalments form a series by 
quotient ; thus, $200, 200 X 106, 200 X 1.06*, 200 X 1.06», 
200 X 1.06^, in wliich the first term is the last instalment, the 
last term is the amount <^ the first instalment, (4A89) and the 
ratio is 1 plus the rate for one period ; since the last instal- 
ment, beiog paid at the time of settlement, has no interest, the 
preceding iiastjtlment has one year's interest, the next preced- 
mghas two years* interest, &c. 

The sum of diis series may be obtained by problem IV. ; 
thus, 

200 Xl.06* X 1.06 — 200200 X 1«06«^ —200 

1.06 — 1 ~ .06 "^ 

1127.418592, or $1127.42, is the amount required. 

4^Stm Exercises in finding the Sum of Limited Annui- 
ties. 

In like manner i solve and explain the following problems. 

1. What b the amount due on an annuity of 8100 a year, 
that has been in arrears 5 years ? 

2. What is now due on an annuity of $333. a year, that 
has been in arrears 4 years, allowing 5 per cent., compound 
interest? 

3. What will a quarterly payment of $176 amount to in 6 
years from the payment of the first instalment ? 

4. What is the amount due on a pension of $400 a year, 
payable semi-annually, which has been in arrears 3 years and 6 
months ? 
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4M1* PioBHuc XI. To FIND THB Pbssbut WoBts or 

Looted ANNrnnES. 

To FIND THB PBSSENT WOBTH of a UmUed OnttuUf at COM* 

POUND INTEREST, .^ni the amoufU by proUem X / then find 
the preitnt worths/ thai ammmt by problem VII. 

4|34L Model of a Recitation. 

Let it be required to find the present worth of an ammhy 
to be paid in 6 annual instalments of 9626 each, mon^ 
being 5 per cent compound interest, and the annuity being 
2 y^ars in reversion. 

^ 625 X 105* X 105 — 625 625 X 105* — ^^ 
' L05— 1 "^ .05 "^ 

$3463.51953125, the amount of the annuity ; and 

3453.51053125 ^ 3453.51953125 _ 
• L05« L340095640625 ^ ' 

present worth required. 

The annuity being 2 years in reversion, (418^) there are 
7 terms in the series ; hence, the amount of the annuity 
being divided by the sixth power of the ratio, will give tm 
present worth required. 

43S. Exercises in finding the Present Worth of 
Limited Annihties. 

In like rruirmer^ solve arid explain the foJJUnjoing prM&nm^ 

1. What is the present worth of an annuity to be paid in 
4 annual instalments of $500 each, the first instalment to be 
paid in one year from this time ? 

2. What must be given for an annuity of 5 annual instal- 
ments of $400 each, beginning in 2 years from this time I 

3. What is the difference between 4 times $500, in one 
advance payment, and 5 times $500, in 5 equal annual 
instalments, beginning in one year, and reckoning at 10 p^ 
cent compound interest ? 
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PeOBLEM XII. To FIND THE PllESSlfT WoETH OF 
A PeHFETUAL AlfNUTTT. 

To FIND THE peesent WOETH of a petpetuol annakft 
diffide the fint instalntent ty ike periodical rate cf interest. 

437. Model of a Becitation. 

Let it \se required to find the present worth of a perpetual 
annuity of $60 a year, to begin in one year, reckoning com- 
pound interest at 6 per cent ! 

The present worms of the several instalments form a series 

..,-,, , 606060 
by quotoent decreasmg mdefimtely ; thus,-j-gg, YQp»yQgi» 

&c., each term being obtained by problem YII. 

This sum of this series, which is the present worth orthe 
annuit]^, may be obtained by problem V. ; but it will be more 
convenient to invert the series, and obtain the sum by problem 
IV. ; for, the present wcHrth of the finH instalment, -j^, being 

^ now the last 

»5^Xt06+a.(«-.)=*=..000.'34,'iJ' 

by iktQ ratio, 
which is now 1.06, we shall have the first iBsndment, $60 ; 
this divided by the difierence between 1 and the ratio, (1.06 
-^ 1) i:^ .06, which is the periodical rate of interest, (31 O^) 
giv^ $10(X), the sum of the series, br the present worth of 
me annuity, as required. 

498* ExEEcisE^ m fimdino the Peesent WoEtn of Pee- 

PETUAL ANNinTIES. . 

In like marmefi totve and explain the foUowing prohlems. 

1. What is the value of a freehold estate of which the an- 
nual rent is $100, clear of all expense ? 

2. What is the present worth of a perpetual annuity of 920 
a month, beginning in one month? 

3. What sum of money, at 6 per cent, will yield an 
annual interest of S6(X> ? 

4. What sum of money at 6 per cent is equivalent to an 
aimind pension of 9700 ? 
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ZIV. MENSURATION OF SUR- 
FACES AND SOLIDS. 



i« DsFunnoNS. 





1. A Pomt is po9ition withoat 
dimensions. 

2. A Idne has only one dimenmn, 
length. 

3. A straight line does not change 
its direction. 

4. A curve line constantly changes 
its direction. 

5. Parallel lines are lines equally 
distant in every point. 

6. A Surface has only two dimen- 
sions, length and breadth. 

7. il^neivr^ice does not change 
its direction. 

8. A curve surface constantlj 
changes its direction. 

9. An Angle is the space compre- 
hended between two lines that meet 

10. The angular point, or vertex^ 
.is the point where the lines meet 

11. Bight angles are such as are 
made by two lines meeting so as to 
form equal angles. 

12. Perpendicular lines are such 
as meet at right angles. 

13. Oblique angles are obtuse^ or 
ojcute^ that is, greater or less dian 
right angles. 

14. A Triangle is a plane suifroB 
enclosed by three straight lines. 

15. The base of a triangle is the 
side on which it is supposed to 
stand. 

16. The altitude of a triang^ isa 
line drawn from a vertex perpendico* 
lar to the base. 
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17. The Hypathenuse is the side 
in a triangle opposite a right angle. 

18. The square of the kypothemae 
is equivalefU to the sum of the squares 
tfwe oiher two sides,* 

19. The area of a triangle is half 
the product of the hose and alti- 
tude.* 

20. A Quadrilateral is a plane 
surface enclosed by four straight lines. 

21. A Parallelogram is a quadri* 
lateral which has its opposite' sides 
parallel. — Among parallelograms are 
distinguished ; 

22. The Squfirey which has its sides 
equal and its angles right ; 



23. The Bhombus, which has its 
sides equal and its angles oblique ; 



24. The Rectangle, which has its 
opposite sides equal and its angles 
right; 

25. The Bhomboid, which has its 
opposite sides equal and its angles 
oblique. 

26. The area of a paraUdogram is 
the product of its base and altitude, 
whidiy in case of the sqtuire, is the 
second power of its side, (lOS.) 



* The deiDonatmtioQ of thia principle, and otben in thie article, may be found In 
■ome treatise upon Oeometry. 

Hitherto tee have explained everjfthing ^ but it ie thought best not to attempt hers 
•a ezplaniAion of these principlee ; since such attempt, in most cases, must necessarily 
pTOTs a lulure, discourairing the scholar, and disgusting htm with the whole subject 
ofOeometrj. 

But it is hoped the student, from seeing a limited application of these 1 
P^teelplaa, will be incited to inimtigate them in the proper place. 
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27. Potygmi is the common name for other plaae vaxbces 
enclosed by four or more straight lines. 

28. The Perimeter of a polygon is the sum of the lines 
enclosing it 

29. A Diagtmal is a line joiiang the verUces of two 
angles not adjacent. 

30. The area of a polygon is fotmd by dividing tt tnto 
triangles by diagonals^ and measuring the triangles sepa- 
ratdy.* 

31. A Circle is a plane surfisu» en- 
closed by a line so curved that all its 
points are equally distant from the 
centre. 

32. The circumference of a circle 
is the curved line enclosing it 

33. A diameter of a circle ia a 
straight line passing through the centre 
and terminated by the circumference. 

34. A radms is a straight line extending from the centre 
o the circumfer^dce of a circle. 

35. The circumference of a circle is the product of the 
diameter and 3.1415926 +, or 3.1416 — * 

36. The area of a circle is half the product trf" ittttrctm- 
ference and radius,^ 

37. The area of a circle is the product of thii 
second power of its rac^us and 3.1416 — * 

38. A Solid has three dimensions, lengthy 
breadth^ and thickness* 

39. A Prism i$ a solid whose bases are equal 
parallel planes of any rectilinear figure, and 
whose convex surface is composed of parallelo- 
grams. 

40. The altitude of a prism is the perpen- 
dicular distance between its bases. 

41. A right prism has its sides perpendicu- 
lar to its bases. 

42. The contents of a prism is the product of its &asc and 
altitude,^ 

* Sbq note on pagt 263. 
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43. A Cube is a prism included by 
six equal square faces, 

44. The contents of a cube is the prO' 
duct of its three dimensionSf or the 
third potoer of its side, (190«) 

45. A Pyramid is a solid taper- 
ing uniformly t(Ka point called the 
vertex. 

46. The base of a pyramid may 
be any rectilinear figure, and its 
convex surface is composed of tri- 
angles. 

47. The contents of a pyramid is * 
on£ third the product of its base 
and altitude,^ 

48. A Wedge is a solid which 
has a rectangular base, two equal 
rectangular faces meeting in an 
edge, and two equal triangular 
faces. 

49. The contents of a wedge 
is one half the product of its base 
and altitude.* 

50. A Cylinder is a solid of 
uniform thickness, whose bases 
are equal and parallel circles. 

51. The convex surface of a 
cylinder is the product of its cir- 
cumference and altitude.* 

52. The contents of a cylinder 
is the product of its base and alti' 
tude,* 

53. A Cone is a solid having 
a circle for a base, and tapers uni- 
formly to a point called its ver- 
tex. 

54. The convex surface of a cone is half the product of the 
circumfererux of the base and the slant height,* 

55. The contejits of a cone is one third the product of its 
base and altitude.* ' 




23 



* See note on pageli 
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56. Afrtatum of a pyramidy or 
cone, is what remains when the top 
has been removed by a section 
parallel with the base. 

67. The convex surface of a 

frustum of a cone is holf the 'pro* 

duct of the slant height and the 

sum of the circumferences of its 

bases.* 

58. The contents ofafritstum of a pyramid or ame is one 

third the product of its altitude and the sum obtained by 

adding the two bases and the square root of their product, this 

MEAN PROPORTIONAL between the bases.* 

59. A Sphere is a solid whose 
^ surface is so curved that all its 

points are equally distant from the 
centre. 

60. A diameter of a sphere is a 
straight line passing through the 
centre and terminated by the sur* 
face. 

61. A radius of a sphere is a 
"straight line extending from the 
centre to the surface. 

62. A circumference of a sphere is the circumference of a 
circle of equal diameter, called a great circle of the sphere. 

63. The surface of a sphere is four times the surface of its 
great circle.* 

64. The contents of a sphere is one third the product of its 
surface and radius.* 

65. Capacities of vessels having the forms of the regular 
solids are measured in a similar manner. 

66. The contents of irregular solids may be found by 
immersing them in a vessel of regular form, partly filled with 
water, and measuring the space through which the water 
rises. ^ 

67. The capacity of a cask may he found like that of a 
cylinder of equal length and average diameter, which is found 
by adding to the head diameter from .5 to .7 the difference 
between tne head and bung diameters, according as the staves 
are little or much curved. 

* Sm note on pagt 963. 
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Model of a Rbgitation. 




TTroSr 



3 3 
*£X^=?« 14 acres, 

4 



/ 16 rod*. / 



roda. 

i«3sr 



*L|>^=3.76acxe8. 
2 




32 roda. 



10 3 



1. What is tke area of a tri- 
angle whose base is 24 rods, 
and altitude 15 rods? 

Since the area of a triangle 
(439, 19) is half the product 
of the base and altitude, we 
multiply the base by the altitude, 
and divide the product by 2, for 
the square rods, which will make 
Yh as many acres, (109,) 
equal i^ f , or 1^ acres, the 
answer required. 

2. How many . acres in a 
parallelogram whose base is 
371 rods, and altitude 16 rods ? 

Since the area of a parallelo- 
gram (439, 26) is the product 
of its base and altitude, we 
multiply the base by the altitude 
for the square rods, and there 
will be Yhr ^ many acres 
(199), equal to 3.75 acres, 
the answer required. 

3. What is the 
value of the field, 
the plan of which 
is annexed, at $40 
per acre? 

By the two dia- 
gonals the field is 
divided into three 
triangles. A; Bj and 
C, (la9 29, 14). 
We multiply the 
base of each by its altitude 
and divide the products by 
2, to obtain the square 
rods (439, 19) ; then, as 
there will be ^hj ^ ^'^'^^y 
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ftxm 



:$2a=»c. 



acre3, (190^) we divide 
by 160 to reduce the rodd 
to acres; and at $40 per 
acre, there will be 40 times 
as many dollars. 

These results added give 
$98 for the answer. 



3^0X14X^0 

ftxiW 

481, ExsEGisBS IN MEAsimmG Flame Subfaces. 

In like manner, solve and explain thefoUovnng problems. 

1. How many acres in a common 25 rods square ? 

2. How many square feet in a board 21 ft long, and 1.5 ft 
wide? 

3. How much would a triangular piece of land cost at 6J 
cents a foot, iie base being 64-,fi. and the altitude 75 ft ? 

4. How much must be given for paving a yard 64 ft. long, 
15 ft. 6 in. wide, at $.40 per 100 ft. ? 

5. What would be the cost, at 10 cents a sq. yd., of plas- 
tering the. ceiling of a room 16 ft. 6 in. long, aria 15 ft 
wide ? 

6. What is the value of a lot of land, at $.0625 j^^oot ; 
the lot being irregular, but divisible into four ^ngles, 
A, B, C, and D ; the base and altitude of A, 130 ft., and 40 
ft. ; B, 160 ft, and 125 ft. 6 in. ; C, 160 ft, and 62 ft 6 in. ; 
and D, 200 ft, and 65 ft ? 

7. What would it cost to carpet a room 16 ft. 6nn. long, 
and 15 ft wide, with carpeting a yard wide, at $.83J per 
yard? 

4[39« Model of a Recitation. 

' How high on the side ot 
a house will a ladder strike 
which is 30 ft long, and 
stands 18 ft. distant from the 
house ? . 

Since the square of the 
hypothenuse is equivalent to 
the sum of the squares ef Ae 
other two sides of a right an- 
gled triangle i4a» 18), if 
from the square of the hypo- 
thenuse we subtract the square 







s^ 


B 


1 


Ba»8.\ 






18 ft. 

c 
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30x30 = 900»flq. ofhypoth. rf the base, we sbaU 

18 X IS ^ ^^) 8<1* of base. obtain the square of the 

altitude 576, the square 

Sq. of altitude 576(24, altitude. root of which, 24 ft., 

4 is the'answer require. 

176(44. 
V 176 



:» EXBBCISBS UPON THB RiGHT-ANOLED TsiANGLS. 

In like rruinner^ solve and explain the following problems, 

1. What is the distance between the opposite comers of a 
floor which is 16 ft. long, and 12 ft. wide ? 

2. If the distance between the opposite comers of a room 
be 20 ft., and the height 12 ft., how far from a comer of the 
floor to the opposite comer of the ceiling ? 

3. If the length, breadth, and height of a room be 20 ft., 
15 ft., and 14 ft., respectively, what is the distance from a 
comer of the floor to the opposite comer of the ceiling ? 

4 The fi^ble-end of a house 30 ft. wide, is 14 ft. high ; 
what must be the length of a rafter ? 

5. What is the side of the largest square that can be 
inscribed in a circle 4 ft. in diameter ? 

6. How wide is a street when it is 56 ft. from one side to 
the eaves of a house, 25 ft. high, upon the opposite side of 
the street ? 

7. How far does a boy swim in crossing a river 100 yards 
wide, if he land on the opposite shore 60 y£. lower down than 
his starting point ? 

8. How much greater is the perimeter than the sum of 
the two diagonals of a rectangle 20 rods long, and S rods 
Mride? 

9. How much farther do I walk in crossing a bridge diag- 
onally, than by continuing onthe same side, the bridge being 
160 ft long and 40 -ft. wide? 

10. If in crossing this bridge I pass half way upon one 
side, then turn at a right angle to the other side, how much 
&nher do I walk than I should by crossing the bridge diago- 
nally fr<Hn end to end ? 

23* 
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What is the area of a quadrant, or 
quarter of a circle whose diameter is 
40 rods? 

Since (439t 35) the circumfer- 
ence of a circle is the product of 
3.1416 — and the diameter, we mul- 
tiply 3.1416 hy 40, the diameter, to 
obtain the circumference ; and since 
the area of a circle (439 36) is Jialf 
3027 5 ^^® product of the cir- 

ii4i$ X40Xfi0 _, Q^o^ . cumference by the 

— ^ . — 3= 1.9635 acres, radms, we multiply 

aW X /» X * the circumference by 

^ 20, the radius, and 

divide by 2, for the area of the circle, which divided by 4 
gives the area of the quadrant in square rods, and there will 
^ ihr ^ many acres, or 1.9635 acres, the answer required. 

This process might be abridged 
160)314.16 thus; as a quadrant only is re- 

quired, we multiply 3.1416 by J 

1.9635 acres. of the diameter 10, by removing 
the point one place farther to the 
right (S4) ; and, instead of multiplying by 20 and dividing 
by 2, we multiply by half of raaius 10, by removing the 
point one place farther still, giving 314.16 rods, which divid- 
ed by 160 gives 1.9635 acres, as before. 

4t8S. Exercises upon the Circle. "^ 

In like manTier, solve and explain the following problems. 

1. What is the area of a circle whose diameter is 4 
feet? 

2. What is the area of the largest circle that can be made 
on the fioor of a room which is 20 ft. long and 16 ft. 
wide ? 

3. How much land can a horse feed over while tied to a 
stake so that he can reach only 20 ft. from the stake ? 

4. If two circles have a common centre, how much larger 
is one than the other, their radii being S ft. and 4 ft. 
respectively ? 
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5. How many times as large is a circle 16 ft in diameter 
as another circle of one half the diameter ? 

6. How much larger is a square circumscribed about a 
circle* 4 ft. in diameter than the circle itself? 



I. MoDBL OF A RBCrrATION. 

1. What is the value, at $12,60 a ton, of 
a prismatic stick of timber whose length, or 
altitude, is 30 ft., and whose end, or base, is 
a triangle paving a base of 2 ft. and an alti- 
tude of 1 ft. 6 inches ? 

Since the area of a triangle (439^ 19) is 

half the product of its base and altitude, we 

multiply the base 2 by the altitude 1 ft. 6 in., 

or ^ ft., and divide by 2, to obtain the base 

of the prism; and since the contents of a 

prism (439^ 42) is. the product of its base 

and altitude, we multiply by 30, the altitude, 

5 . to obtain the cubic feet. 

jl X3x30XJJg 45 There will be -sV as many 

fix2xfi0x2"^T^^ tons (1»6) and 12X, or 

^ times as many dollars 
as tons; therefore, we divide by 50 and multiply by ^, which 
gives $11.25, the answer required. 

437. Exercises upon the Prism. 

In like Tnanner, solve and explain the foUowing problems, 

1. How many tons in a stick of timber 44 ft lon|;, 2 ft. 6 
in. wide, and 2 ft. thick ? 

2. What are the superficial, and cubical, contents of a 
cube whose side is 10 ft ? 

3. How many times as much are the superficial contents 
of a cube whose side is 6 ft., as of a cube whose side is only 
half as much ? 

4. How many times as much are the cubical contents of a 
cube whose side is 6 ft, as of a cube whose side is only hall 
as much ? 

5. How many tons of hay may be stowed into the attic 
of a barn, which is 40 ft. long, 30 ft. wide, and 15 ft. high, 
50 pounds occupying a cubic yard ? 

6. How many bricks in a chimney 35 ft. high, and 2 ft. 
square, with a fine 1 fu 4 in. square, the bricka being 8 in. 
long, 4 in. wide, and 2 in. thick ? 
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438» Model of a Recitation. 

1. What are the cubic contents of a 
cylinder, whose diameter is 8 inches and 
altitude 36 inches ? 

2.UiexfiXftXfi$ —lM72 cub. ft 

3 

Since (439, 52, 36, 35,) the contents of 
a cylinder is the product of its base and alti« 
tude, and the base is half the product of the 
circumfarence and radius, and the circumference is the product 
of 3. 1416 and the diameter; we multiply 3. 1416 by 8, the diam- 
eter, for the circumference, then by 2, half the radius, for the 
base, and then by 36, the altitude, for the cubic inches in the 
cylinder. There will* be -j^^ as many cubic feet, which 
gives 1.0472 cubic feet, the answer required. 

2. How many square feet in the surface of the cylinder 
described in the preceding problem ? 

1.0472 

Mm^<^=^-:^ = MS1 sq. ft. in bases. 

3 P 

2 
3.1416x$X?i0 



u* 



6.2832 convex surface 



surface of the cylinder 6.9813 square feet. 

We multiply 3.1416 by 8, to obtain the circumference of 
the base, (439, 35, 36,) then by 2, half of radius, to obtain 
one base. In the two bases there will be twice as many 
square inches, andyj^ as many square feet (109) ; therefore, 
we multiply by 2, and divide by 144, which gives .6981 sq. ft 

The convex surface being the product of 3ie circumference 
and altitude, (430. 51,) we multiply 3.1416x8, the cir- 
cumference, by 36, tne altitude, and divide by -144, to obtain 
the square feet (109) in the convex surface^; which added 
to the surface of the bases gives 6.9813 sq. ft., the i 
required. 
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EZBRCISBS UPON THE CyLINDSE. ^ 

In Uke manner, solve and explain the following problems. 

1. How many gallons of water would a cylindrical tub 
hold, whose diameter is 2 ft. and height 2 ft. ? 

2. How many more cubic feet in a stick of timber 2 ft» 
square and 40 ft. long, than in the greatest cylinder that could 
be made from the same stick ? 

3. What is the difference of sur&ce in the two sticks de- 
scribed in the preceding problem ? 

4 How many gallons would an aqueduct pipe hold, the 
pipe being 80 rods long, and the hole 2 inches in diameter? 

5. How many cubic feet of lead in the pipe described in 
the preceding problem, the thickness of the lead being .2 of 
an inch ? 

6. How many cubic feet of stone work in the stoning of a 
well which is 25 ft. deep and 3 ft. in diameter, the wall being^ 
one foot thick? 

7. How mainr ^gallons of water would a fire engine throw 
in 15 minutes, from a pipe of one mch diameter, at the speed 
of 10 ft. n second ? 

8. How many gallons of water would fill the resenroir 
near the school-hdtlse in Belvidere, it being 10| ft deep»a&d 
20 ft. in diameter ? 

440* Model of a Recitation. 

1. What are the cubic contents of a tri- 
I angular pyramid 20 ft. high, the base and 

A altitude of'^ the triangle which forms its base 

^^ being 6 ft. and 5 ft. respectively ? 

m ^^6^= 100 cub. ft. «^e''?^^ 

^^^^ 9X3 vide the product 

J|^H& by 2, to obtain 

fl^^^A the base of the pyramid (490) ; and, since 

^Hj^^B the contents of a pyramid is one third of 

^^O^r the product of its baise and altitude, (439^ 

^r 47,) we multiply tfie base by 20, the alti- 

tude, and divide by 3, to obtain the cubic 
eontents, which gives 100 cubic feet, the answer required* 



y Google 



274 ^ ARITHMETIC^ 

2. What are the cubic contents of a cone, 
the altitude being IS ft. and the ^Uameter of 
the base 5 ft.? 

.7854 
?!i££*4£><^=117.81 cubic feet 

We multiply 3.1416 by the diameter, 5, 

for the circumference of the base, (41flW^ 

35, 3M5,) which we multiply by half the 

radius, or | of the diameter, |-, to obtain the 

base ; and since the contents of a cone is } 

the product of its bEise and altitude, (4S9j 55,) we multiply 

the base by one third of the altitude, 6, to obtain the contents, 

which gives 117.81 cubic feet, the answer required. 

3. What is the convex surface of the cone described in the 
preceding problem ? 

18 X 18=324 sq. of the altitude. 
IX i^= 6.25 sq. of radius of the base. 

Sq. of slant height 330.25(18.17 -{-slant height 

28)230 1.5708 

224 0.Ui^X5XlS.17 _ { 142.71 

^ —\ sq.ft. 

361)625 

361 Since the altitude of the 

cone and the radius of the 

3627 )26400 base form a right angle, and 
253S9 the sum of their squares is 
equal to the square of the 
slant height, (439, 18,) we add tne squares of the altitude 
and radius, and extract the square root of the sum, (967^) 
to obtain the slant height. And as the convex surface of a 
cone is half the product of the circumference of its base by 
the slant height, (439^ 54,) we multiply 3.1416 by the diam- 
eter, 5, for the circumference; then multiply by the slant 
height, 18.17, and divide by 2, to obtain the convex surface, 
which gives 142.71 square feet, the answer required. 
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4. How many cubic inches in an iron wedge 
whose base is 3 inches long and 2 inches wide, 
and the length 10 inches ? 

Since the contents 

3XyXlQ QQ ^^^^ j^^ of a wedge is one half 

ft ' ' the product of its base 

and length, (489, 
49,) we multiply 3 by 2 for the base, then 
multiply by the length, 10, and divide by 2, to 
obtain the cubic contents, which gives 30 cubic 
inches, the answer required. 

441. £X£RCIS£S UPON THE l^YRAMID, CoNE AND WeDGE. 

In like manner y solve and explain the following problems. 

1. How may cubic feet in a pyramid whose base is 25 feet 
square, and height 300 feet ? 

2. How many cubic feet in a conical steeple 60 ft. high^ 
with a base 12 ft. in diameter ? 

3. What would it cost, at 12J cts. a sq. yd., to paint the 
steeple described in the preceding problem ? 

4. How many cords of wood in a tree which has a conical 
trunk 75 ft. high and 3 ft. in diameter at the ground, the 
branches affording as much wood as the trunk ? 

5. How many cubic inches in a wedge whose base is 2| 
inches by 4 inches, and height 1 ft. 3 inches ? 

44[3« Model of a Recitation. . 

1. If the frustum of a triangular pyramid be 
15 ft. high, the lower base having a base and 
altitude of 8 ft. and 6 ft., and the upper base a 
base and altitude of 5 ft. and 4 ft. ; how many 
cubic feet in the frustum ? 

Since the contents of the frustum of a pyra- 
mid is \ the product of the altitude of the 
frustum, and a sum obtained by adding the two 

bases and their 

8x3 =24 lower base. mean proportion- 

5X2 =10 upper base. al, (439. 58,) 

(34 X 10)* = 15.5 — mean proportional, we multiply the 

base, 8, by half 

49.5 X 5 = 247.5 cub. ft the altitude, 3, of 

the lower base; 

Digitized by VjOOQIC 




876 ARITHMETIC. 

and die base, 5, by half the altitude« 2, of the upper base, to 
obtain the two bases of the frustum (430) ; then we multi- 
ply the two bases together, and extract the square root {9BT) 
of their product, for their mean proportional. These added, 
and their sum multiplied by one third of the altitude, 5, gives 
247.5 cubic feet, the answer required. 

2. How many gallons in a conical firkin, 

which is 16 inches in diameter at the bottom, 

12 inches in diameter at the top, and 8 ft. deep ? 

Since the contents of the frustum of a cone 

is I the product of the altitude of the fniatum, 

and a sum obtained by addiirg the two bases 

and their meafi proportional {SStBy 68) ; ym 

multiply 3.1416 by the (Rameter, 16, then 

by half of radius, 4, for the low^ base; 

. . also, we itMtiply 

3.1416 X 16 X 4 = lower base. 3.1416 by die di* 

3.1416 X 12 X 3 = upper base. ameter, 12, tiK« 

3.1416 X 4X 2x6 = mean prop. by half of m£as, 

' : 3, for th6- upper 

3.1416X148X12 _^^ ^^^ . ^^\(^*®' ^>' 
^i — ^^- ^^^ ^^^' but the mean pro- 

portional between 
these bases is the square root of their product, which we ob- 
tain by multiplying together one of each two e<j[ual factors 
(370) in the product; 3.1416 occurring twice, 4 twice in 16, 
2 twice in 4, and 6 twice in 12 X 3 = 36. The lower base 
is 16 X 4=64 times, the upper base 12 X 3 = 36 times, 
and the mean proportional 4x2x6 = 48 times 3.1416, 
which added gives 148 times 3.1416; this muhiplied by the 
p umber of inches in J of the altitude, 12, gives flie cubic 
inches; and there will be ^^ as many gallons, (168^) 
which is 24.1516 gallons, the answer required. - 

4413. Exercises upon the Frustums of Ptramids and 

Cones. 

Tn Hie manner, solve and explain thefoHomng prohlemi. 

1. How many cubic feet in a monument 25 ft. square at 
the bottom, 12 ft. square at the top, and 200 feet high ? 

2. How many gallons in a tub 1 ft. 8 in. diameter at the 
bottomj 2 ft. diameter at the top, aiid 1 ft. 6 in. deep ? 
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^ Bm How many square inches of tin in a pail, including the 
bottom, (499, 57,) which is 8 inches in diameter, the top 
being 10 in. in diameter, and the depth 12 inches ? 

4. How many cubic feet of 3 inch plank in a round cis- 
terti, not including the top and bottom, the diameter at the 
bottmn being 3 ft., at the top 4 ft., and the depth 9 ft., the 
dimensions taken on the outside ? 

5. How many cubic feet in a log 3 ft. in diameter at one 
end, 2 ft. at the other, and 30 ft. long I 

444* MODBL OF ▲ BECH'AtiON. 

What are the cubic contents of a 
sphere whose diameter is 12 inches ? 

3.1416X12X3X4X2= 
904.78 -f- cubic inches. 

We first multiply 3.1416 by the 
diameter, 12, for the circumference, 
(499, 35, 62) ; then multiply by 
half of radius, 3, for the surface ot 
a great circle (499237) ; that pro- 
duct by 4, for the surface of the sphere (4St9, 63) ; which 
multiplied by one third of radius, 2, gives the contents, 904.78 
cubic inches, the answer required. 

44S. EXEBCISES X7P0N THE SpHERE. ^ 

In like manner , sohe and explain the following problems. 

1. How many gallons, of water would a hollow sphere 18 
inches in diameter hold ? 

2. What would it cost, at $.75 a square foot, to gild a 
sphere 2 ft, in diameter ? 

3. What weight of brass .4 of an inch thick, at 4 oz. 14 
dr. per cubic inch, would make a hollow sphere 3 feet in diam- 
eter? 

4. How many gallons would a hollow sphere, 43.9824 
inches in circumference, hold, if the shell be one inch thick ? 

446* MoDBx, OF A Recitation. 

How many wine gallons will a cask hold whose head and 
bong dnmeters ure 20 and 24 inehes, and length 3 feet * 
24 
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24— 20s=: 4 The difference 

4x -7= 2.8 between the head 

20 -j- 2.8 =: 22.8 and bong diame- 

22.8X3.1416X^-7X36 ters is 4 inches, 

— =s 63.62 galls. ,7 of which is 2.8; 

this added to the 
head diameter gives the average diameter, 22.8 inches, 
(439, 67.) We multiply 3.1416 by 22.8, the diameter, for 
the circumference ; t^ep by 5.7, half of radius, for the sur- 
face of the end ; and that product by 36, the inches in the 
Jength, for the cubic inches (439, 35, 36, 52) ; and &eie 
will be jIt as many gallons, which gives 63.62 gallons, the 
answer required. 

447. Exercises in the GAUGmo of Casks. 

In like manneTf solve and explain the foUomng proUemt. 

1. How many g^ons of water would a cask hold, whose 
head and bung diameters are 18 and 24 inches, and length 
30 inches ? 

2. How many bushels of wheat would a hogshead hold 
whose end, and middle diameters are 4Q, and 50 inches, and 
depth 60 inches ? 

3. How many gallons of milk would a keg hold, whose 
head and bung diameters are 7 and 8 inches, and lei^[th 15 
inch^ ? 



XV. REVIEW. 

448* Exercises in reviewing Fractions. 

1. Add ^ and ^. 5. Multiply ^^ by f. 

2. Add|, T^andsV 6. Multiply jft^ by |. 

3. Subtract ^ ^om f f . 7. Divide H by f 

4. Subtract ff from ^. 8. Divide J^ by ^. 

9. What is the sum of two numbers, the least of which is 
7^y and their difference 5^ ? 

10. What fraction is that, to which if you add A- ^^ sum 
wiUbeJi? 

11. What number is that, from which if you take ^ the 
remainder will be ^^^ ? 

1. ^^\^^^ ^^^ greater is the sum of 9J^ and OJLthao 
♦^'eir difference ? ^% aw 
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13. Reduce ^| and jr to their least common denominator. 

14. What number is Uiat^ which if f and f be added 
the sum will be 1 ? 

15. What is the value of 19| barrels of flour at 96} a 
barrel? 

16. What cost { of a cord of wood at 95.75 a cord ? 

17. What will 9} tons of hay come to at $11| a ton ? 

18. If f of a ship cost $12560, what is the whole ship 
worth? 

19. If {• of a yard cost 9^ what is the cost of 1 yard ? 

20. What number is that, which, being increased by f > |} 
and f of itself, becomes 234} ? 

21. What number must be multiplied by 3f , and the pro- 
duct divided by 7.365, to give 8} ? 

22. Sold one dozen of chickens at S.375 each, 9 pounds 
of butter at $.16} each, 3 dozen e^gs at $.125 a dozen, and 7 
quarts of berries at $.04^ flkch; what did they come to ? 

23. If 16.25 barrels of apples cost $40,625, whit is that 
a barrel ? 

. 24. If 77} yards cost $26,435, what will one yard cost? 

%. Bought a piece of cloth containing 85 yards for 
$191.25, and sold it at $2.81 a yard; how much did I gain? 

4M!9* ^xEBCisEs IN Rbyibwing Compouki) Numbers. 

1. Reduce 11 h. 6 m. to the fraction of a day. 

2. Reduce ff to a decimal fraction. 

3. If .72 of a ton of lead cost $50, what would a ton cost ? 

4. What is the difierence between 10 miles, 5 fur. 16 rods, 
and 25 rods ? 

5. Subtract 27 m, 7 f. 39 r. 5 yd. 1 ft. 1.9 in. fifom 28 m. 

6. How many raisins, at 8^ cents a pound, must be given 
for 163 gals. 2 qts. of wine, at $1,124 a gallon ? 

7. At £1 lis. a yard, what would be the price <^ 3 qr. 
3 na. of cloth ? ^ 

8. How many square feet in a surface whose kngth is 5 
ft. 6 in. and breadth 1 ft. 8 in. ? 

9. . How many cords of wood in a pile 20 ft. 6 in. long, 4 
ft. wide, and 6 ft. 3 in. high ? 

10. What is the value, at $5.50 a cord, of a load of wood 
measuring 12 ft. in length, 3 ft. 6 in. in height, and 3 fi S^in 
in breadth^ 
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11. At 812| for 56 gals. 3 qts. of mokMes, what is the 
cost per gallon f . 

12. l£>w many pairs of shoes, at Is. 6cL» may be made 
for £1 Is. ? 

13. How much would 25 yards of doth come to at Is* Sd. 
per yard ? 

14. Reduce .16} to a common fraction. 

15. What decimal fraction is equivalent to -W I 

16. If the difference between the longitude of Boston and 
Cincinnati be 13** 30', what time will it be at C. when it is 
noon at B. ? 

17. If a stone be put into a vessel whose capacity is 14 
wine quarts, and besides the stone it requires 2 J qts. of water 
to fill the vessel, what is the contents of the stone ? 

18. What would 78455 bricks cost at S8.25 per thousand ? 

19. What wouW 24750 ft. of boards* cost at 8ia75 per 
thousand ? 

20. If an ounce of silver be#vorth $1.10, what is the 
value of 10 spoons, each weighing 1 oz. 4 pwt ? 

21. If the snow be uniformly 6 .inches deep, how many 
cuImc ft< on an acre of land ? 

22. If a piece of land 40 rods in length and 4 in breadth 
make an acre, how wide must it be when it is but 25 rodi 
long ? 

23< Bodton being situated about 6^ 40' £. from Waslda^ 
ton, has what o*clock when it is 2 o'clock at Wsishington ? 

24. If sound move 1142 ft. in a second, and 12 aeccmds 
elapse between perceiving the li^tning and the thunder, at 
what distance was the explosion 1 

25. How many minutes of a degree does the earth turn in 
a minute of time ? 

4SO. ExEttCISES IN REVIEWING P&OPOETIdN* 

1. Wlien a post 114 ft. high casts a shadow 7| ft., what 
must be- the height of that tree whose shadow is 62 feet? 

2. What win be the pnce of 37} bushels of salt, if 13} 
bushels cost $11.75? 

a If 29 j^ ewf. of beef cost $87.50, how many cwt may 
be bought for $31.75? 
• 4. How many me», in 6 months, could build a wall that 
36Tnen would build in 8 months ? 

5. If lOj bushels of grain supply 11 horses 6.6 days, hair 
long will 16 bushels supply 9 horses « 
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$, If die vent of 19 teres 3 roods of land is £4 lOs. what 
would be the rent of 24| acres ? 

7. If a cktem discharge S3| gallons oi wat^ in 1.3 hours, 
how much will it discharge in 6i hours? 

a If 93 barrels of flour cost $481.60, what will 465 bar- 
rels cost ? 

9. If 7 men reap 84 acres of wheat in 24 days, how many 
m&k would reap 96 acres in 16 days ? 

10. How many day's trayel at 6 hoars a day, will be 
required to perform a journey of 1250 miles, if 900 miles 
may be traveled in 12 days, at 9 hours per day ? 

11. If a coat and vest be made from S yds. 3 qrs. of cloth 
Aat is 1^ yds. wide, how much will it require to make the 
iame from cloth only 2 qrs. 3 nails wide ? 

12. If 3| tons are carried 87| miles for 815^, how far may 
2} tons be carried for 827.75 ? 

13. If in 9 day3 24 men make 80 rods of road, in how 
many days will Sfi men make | of a mile ? 

14. A pile of wood 60 ft. long, 10 ft. high, and 4 fl. wide, 
costing $238|, what would be the price of a pile 20 ft. long, 
12 ft. hkh, and 4 ft. wide ? 

15. How many yards of flannel | of a yard wide, will 
line 3^ yds. of broadcloth that is 1| yards wide ? 

16. How many oxen can be pastured 13} weeks for 843^, 
if it cost $266.50 to pasture 26 oxen Of weeks ? 

17. If 20 men perfwrm a piece of work in 12' days, how 
many men would perform ano^er three times as large in | 
of a day ? 

18. If 2500 slates, each 8 in. long, 5 in. wide, cover a roof, 
how many would be required that are 6 in. long, and 4 in. wide ? 

19. If 180 men, in 6 days, of 10 hours each, can dig a 
trench 200 yds. long, 3 wide, and 2 deep, in how many days, 
of 8 hours each, would 100 men dig a trench 360 yards long, 
4 wide, and 3 deep ? 

20. . If 12 oxen eat 7f tons of hay in 22 weeks, how many 
oxen would eat 13} tons in 43f weeks ? 

21. How many stones 10 in. long, 9 broad, and 4 thick, 
would be needed in a wall 80 ft. long, 20 high, and 24 thick ? 

22. If a cellar 22.6 ft. long, 17.3 ft. wide, and 10.25 ft. 
deep, be dug in 2.5 days, by 6 men, working 12.3 hours a day, 
in how many days of 8.1 hours, would 9 men dig a cellar 
(»6J25 ft. long, 27.9 ft. wide, and 12.5 ft. deep? 

24* 
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28. How many days of d| hours, «^11 42 men remin to 
build a waU 98.75 ft. long, 7.5 ft. high, and 2.76 ft. thick, if 
63 men woukl build a wall 45.375 ft long, 6.125 ft higii, 
and 3.25 thick, in 68 days of llj hours ? 

24 If 24 tons of merchandise be carried \ of 96| miles 
foT i of $11.25, what would be the freight of IJ cwt. ioxl^ 
mil^ less than 72f miles ? 

25. A and B speculated ; A furnished $120, and took -f 
of the gain ; what must B have furaisked ? . 

26. A bankrupt is indebted to A^ $760, to B, $460, mi4 
to C, $760 ; hss estate is worth $600 ; how should it be 
divided ? 

27. A, B and C traded in company ; A put in $750, &, 
$400, and C, a sum unknown ; they gained $640, of whiek 
€ took $180 for his tdiare ; what did C put in ? 

28. Two men hired a pasture for $27 ; A put in a nual- 
ber of horses for 4 mionths, B put in 5 horses for 3 months, 
and paid ^ of ^e rent; how many horses did A p«t 
in? 

29. Three partners gained $12%, of whidi A recervvd 
$400, B $350, and C $480; A's stock wad in 6 months, B% 
6 months, and C*8 stock, which was $1800, was in trade 8 
months. Required the stock of A and B. 

30. How mudi land, at $25 per acre, must be given 
in exchange for 360 acres, at $37.50 per acre ? 

31. If eggs be bought for 12 J cts., and sold for- 15 cts. 
per dozen, to gain in the same ratio how should v^ood be 
sold that cost $4.20 per cord ? 

32. If flour be bought for.$5.62i, and sold for $6 per 
barrel, how should molasses be sold that cost 25 cents p^ 
gallon ? 

4tSl. Exercises in ee vie wing Percentage. 

1. How much shall I receive for my real estate, the 
commission being $318, at 3^ per cent, on the price t 

2. A draper sold cloth at 12J cts. per yard less than 
it cost dim, losing 2 per cent, of the cost ; how much was the 
cost of 25 yards ? 

3. Bought 39J reams of paper for ^162.931 ; for how 
much per ream must I sell it^ to gain 33 J per cent, of the 
cost ? 

4. Bought in Jamaica, 17 hogsheads of molasses, each 
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holding llSgftk. 2qte., at 1§ cents a gallon; feM for 
freight f l.d5 per hogshead, for insurance f8*0i6, and for 
duties $35.25, the leakage heing 2 per cent ; at what ptice 
per gallon must I sell it to gain 25 percent, t 

5. What must I pay for 25 shares of bank stock, at an 
advance of 7f per cent., the par value being 9250 per share I 

6. The par value of bank stock being $100, how much 
mig^t be received for 31 shares, at 0| per cent discount I 

7. What premium must I pay for the insurance of | of the 
value of my house against loss by fire, at the rate of | per 
cent, the house valued at $1750 ? 

8. What is the value of that property, die premium for 
insuring which takes $65.30, at § per cent ? 

9. When taxes are rated at ^ per c«ait, what amonot 
should be paid by a man whose property is valued at $^50, 
and who pays for 3 polls, at $1.25 ? 

. 10. The poll*tax being $.75, and the pnmerty tax $.45, on 
every $100, how much should I pay for $4675 real estate, 
9963 personal property, and 2 polls ? 

11. What is my property, if I pay $10.75 taxes, at } p«r 
cent, including one poll, at $1.25 ? 

12. What is the duty on 1560 lbs. of chocolate, tare 10 
pAr cent, and duty 4 cts. a pound ? 

13. What is the duty on 4 casks of wine, ganging 
severally, 118 gals. 2 qts., 126 gals. 1 qt, 97 gals. 3 qts;, 
and 117 gals. 2 qts., at 35 cts. a gallon ? 

14. What is the interest on $942.50, from Feb. 11th, 
1842, to Dec. 3d, 1844, at 6 per cent ? 

15. What is the amount of 9Q81M for 3 y. 7 m. 18 d., 
at 54 per cent. ? 

16. What is the amount of $2500, from Sept 30, 18^, to 
March 27, 1848, at 4^ per cent ? 

17. What is due July 15, 1846, on the following note ? 

$765.50. 

LoweU, July 4th, 1841. 

For value received, I promise to pay John Tyler, or order, 
seven hundred sixty-five dollars and fifty cents, on demand, 
with interest at 5 per cent. Andbbw Jackson. 

EndorseTOeTas. 
Sep. 5, 1842, received $50.| Aug. 18, 1844, received $60.25. 
June 10, 1843, " 75. | July 4, 1845, « 21&M. 
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18. John Smith gave a note for tSOOO to the bank, paf> 
mUe in 60 days ; what were the avails of the note t 

19. How much can I receive at a bank on a note payable 
m90daY8,forS63a50? 

90. Wlmt is the difference between the simple and com* 
poond interest of tlOOO for 3 y. 9 m. 12 d. ? 

21. To what would a note for $631, dated June 17th, 
1844, amount, Aug. 23d, 1847, the interest compounded 
•emi-annually ? 

22. In what time will S700 amount to SIOOO ? 

23. The interest on a' note of $564.10, at 6 per cent, whs 
$75.15 ; what was the time ? 

24. In what time will the interest on any principal, at ^ 
per cent, be equal to the principal ? 

25. What k the rate of interest when $625 amounts to 
$875in8ys.? 

26. At what rate per cent, will $700 amount to $1300.6(1 
in 11 ys? 

27. At what rate will $913 amount to 1095.50 in 1 j* 
3 m.? 

28. What principal will gain $49,875 in 1 year 9 m.? 

29. A merchant sold a quantity of goods for $983, by 
which he lost 12 per cent, of the cost; what waa the cost? 

30. What sum of money will gain $12.50 in 1 y. 4 m. 
12 d., at 3 per cent? 

31. A merchant sold a quantity of goods for $243, l^ 
which he gained ^ of the cost ; how much did diey cost ? 

32. Sold a quantity of flour for $147, by which I gained 
f of the cost ; what was the cost ^ 

33. Sold goods for $187, by which I lost i of their cost; 
what was the cost ? 

34. Sold goods so as to gain ^ of the cost, or $43; what 
was the cost ? 

35.^ How much do I gain by purchasing molasses for I275 
on 6 months credit, and selling it immefiately for the same, 
cash down ? 

36. What is the present worth of a note at 30 days, for 
$2072.25, discounting at 5 per cent. ? 

37. How much less than its face should a note of fSw, 
payable in 4 months, be sold ? 

38. What is the bank discount of a note of $540, at 90 
4ay8? 
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39. Bought goods for $87490, aad hired the money to 
pay for them, at the rate of 8 per cent, a year, and having 
kept the goods on hand 3 months and 18 days, I sold them 
for $950, on 4 months' credit; how much did I gain, reckon- 
ing at the time of sale ? 

40. A owes B $400, of which $100 is to be paid in 6 
months, $160 in 8 nionths, and the remainder in 12 months ; 
in w^hat time may one payment of the whole be n\ade ? 

41. A owes B $800, due May 16th, and B owes A $600, 
due the 1st of the same month ; when may the accounts be 
settled by A jpaying B $200 ? 

42. If ^ of a sum of money be due in 2 months, J in 3 
months, and the test in 6 months, in what time may all be 
paid at once ? 

43. If $950 be due me 2 months ago, $450 in 3 months 
hence, and $875 in 6 months, what sum would pay all in 
1 month hence ? 

* 44. If I owe $1000, to be paid in 6 months, but pay $360 
down and $350 more in 3 months, when would $300 settle 
the account? 

4ffilfc EZEltClSES m tlEVlltWlNO ALttGATlON. 

h If a &rmer mix 10 bushels of wheat at $1.25 per bushel, 
18 bushels of rye at $0«83i per bushel, and 20 bushels of 
barley at $0,624 per bushel, what would the mixture be 
worth per btishef ? 

2. Mix ingredients at 12^, 15, 24, and 30 cents a pound, 
that the average price may be 25 cents a pound. 

3. Mix 32 pounds of ingredients at 40, 51, and 62^ teSMk 
a pound, that the average price may be 54 cents. 

4. Fill a hogshead of 63 gallons with ingredients at 18|> 
374, and 50 cents a gallon, and averaging 31^ cents per 
galloH. 

4yS3« ExfiUcisEs m reviewing Powers and Roots. 

1. What number multiplied into itself will produce 42 J ? 

2. What is the length of one side of a square field con- 
tdning 15 acres and 1 rod ? 

3. What is the side of a square field equivaletit to two 
Other fields, one containing ^, and the other 50 acres ? 

4. What kf the square of that number, which, if muh^iei 
by } of f of IJ, will produce 1 ? 
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5. U three times the square of my age you multiply h, 
6 limes my age, and obtain 491520, what is my age 1 

6. W^t is the side of a cubical pile of wood that contains 
266 cords? 

7. What is the surface of one face of a cubic block, which 
contains 110592 cubic feet? 

8. What is the cube root of 8 X 27 X 64 X 343? 

4ff4l, ExEacisEs IN Reviewing Series. 

1. What would be the compound interest of $1163 for 5 
years, at 6 per cent. ? 

2. What principal at 10 per cent compound interest will 
amount in 4 years to $8.7846 ? 

3. At 5 per cent, compound interest, in what time will 
$40 amount to $68.41 ? 

4. What ready money will purchase the reversion of a 
lease of $60 per annum, the first instahnent to be paid at thtf 
end of 3 years, reckoning the interest at 6 per cent, com- 
pounded annually ? 

5. What is the present worth of an annuity of $100 a 
year, for 6 years, the first instalment to be paid in 2 yeci> 
and reckoning simple interest at 4 per cent. ? 

6. What sum of money must a man lay up annually j® 
amount to $10000.50, in 20 years, the investments being made 
at the end of each year, at 5 per cent., simple interest? 

7. What sum will build a fence worth $1000, and renew 
it every 15 years, reckoning compound interest at 5 per cent? 

4SS. Exercises in reviewing Mensttration. 

1. What is the value, at 10 cts. a square foot, of a qua^' 
lateral piece of land, having two sides parallel and 100 ft. 
distant, one 40 ft. long, and the other 60 ft. long? 

2. What is the value, at 8J cts. a sq. foot, of a lot of l^d 
in the form of a right-angled triangle, the base being 15yo8*, 
and the hypothenuse 25 yards ? 

3. What is the value, at 6| cts. a sq. foot, of a walk 6 »• 
wide, round a circular pond 30 ft. in diameter ? - 

4. If I purchase a load of wood, which is 8 ft. long, 4i »• 
wide, and 6J ft. high, at 85} per cord, and pay for sawinj 
and splitting, 2 shillings a cut per cord, the splitun^ reckcmefl 
as one cut, each stick 4 ft. long, and cut mto sticks a foot 
long ; what does the wood cost me ? 
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6. How many culnc feet in n, hexagonal prism ^ ft. long, 
whose base may be divided into six equal tnangles, each wim 
a base of 8 inches, and an altitude of 6.9282 inches ? 

6. How many cubic feet of copper in tWo lines of wire 4 
of an inch in diameter, extending from Boston to Liverpool, 
a distance of 3000 miles ? 

7. How many cubic feet of wood is taken from a log 30 ft. 
long, in boring it for a pump with an auger 4 inches in 
diameter ? 

' 8. How many cubic inches in a pentagonal pyramid 2 ft. 
high, whose base may be divided into three triangles, the first 
with a base of 8, and an altitude of 4 inches, the second a base 
of .6, and altitude of 9 inches, and the third a base of 5, and 
altitucte of 10 inches ? 

9. How many square yards of tin would cover a conical 
steeple 51 ft. high, and )6 ft. in diameter at the base ? 

10. How many bricks, 8 in. long, 4 in. wide, and 2 in. 
thicktin a chimney 100 ft high, and 10 ft. square on the 
outside, at the bottom, 3 ft. sqiuore at ike top, and the walls 8 
mches diidc? 

11. How many bricks, 8 in. long, 4 in. wide, and 2 in. 
thicks in a conical chimney, 96 ft. high, 31.416 ft. in circum- 
ference at die bottom, 15.708 ft. at the top, and the wall 1 ft 
diick? 

12. If the earth be considered a sphere 8000 miles in 
diameter, how many times as many cubic miles in the 
outside to the depth of 1000 miles as in all the remainder ? 

496. Exercises upon Curious Problems. 

1. If now a boy's age is double his brother's, but in 9 
years it will be only J of his brother's age, how old are 
they? 

2. If your sister is } as old as you are, and 3 years ago 
she was only } as old as you, how old must she be now ? 

3. A person having qpent flO more than \ of his yearly 
income, had $15 more than | of it left; what was hfs 
income ? 

4. At what time between 3 and 4 o'clock, will the hour 
and minute hands of a clock be together? 

5. What is the hour of the day, when the time past from 
midnight is equal to i^ of the time to noon ? 
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6. Twomen Udkiogof their a^es.one aay8}of m^ age 18 
equal to ^ of yours, and the sum of our ages is 55 yeafs; 
what were their ages ? 

7. What are the ages of John and Henry, if f of John's 
age is equal to | of Henry's, and the difference of their ages 
is 7 years ? 

8. If 9125Q0 be willed to two persons, so that the second 
shall have ^ as much as the first, what will be the share of 
each? 

9. A and B can do a job of work in IS days; but with 
C*s assistance they can do it in 11 days ; in what time would 
C do it alone ? 

10. If A could do a piece of work in 8 heun, B in 10, 
and C ia 12, how long would it take them all together to 
finish it ? 

11. What is the Talue of $21.08^ in sterlingfteoney ? 

12. If the ice on a pond, a mile square, be one foot thick, 
what would be the size of a cubical icehouse such &at 6806^ 
like it would be capable of containing the ice ? 

13. A starts from Lowell and B from Boston ai the same 
time, and meet at the end of 2^ hours ; when it appeared 
that A travelled H miles per hour faster than- B, and bodi had 
travelled 25 miles ; w\^i were their rates of trareling ? 

14. Purchased a harness for $25, together with a horse 
and chaise; the chaise cost 9 times as much as the harness, 
and the horse ^ a$ much as the chaise ; what was the price 
of the horse, and of tho chaise ? ^ 

15. A, B and C, built a house, which cost $35000; A 
paid $500 more, and C $300 less than B; what did^ach 
pay? 

16. A man bought some calves and sheep, for $108; the 
calves at $5, and the sheep at $8 apiece ; how many of 
each sort, there being twice as many calves as sheep ? 

17. A farmer sold some oxen at $28 apiece, twice as 
many cows at $17 apiece, and three times as many sheep 
as cows at $7.50 apiece, receiving for them $749 ; required 
the number of each sort. 

18. A certain number of men at $.75 each per day, and | 
as many boys at $.25 each, earned $5.25 daily ; how many 
were there of each ? 

19. Divide $.624 into two such parts that one may be 
as much above, as tne other is below $.31^. 
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20. Required the ages of three men, the first of whom is 
6i years older thaft the second, and twice as old a^ the thirds 

y wno is 9| years younger than the second. 

21. If one man can do f of a piece of work in 3 days, and 
another can do -fj^ of it in 3 days, how long would it take 
both of them to do the whv^o i ' 

22. If A can do a piece of work in 6 days, B twice as 
much in 8 days, and C 3 times as niuch in 9 days, in what 
time would tl^y finish it by working together ? 

23. If a boy buy iemons-at 2 cents each, and } as many at 

3 cents each, and gain 25 cents by selling all at the rate of 
5 cents for 2 lemons, how many did he buy ? 

24. How many apples were bought, at 5 cents a dozen, 
if half of them were exchanged for pears at the rate of 8 
apples *for 5 pears, and then the remaining apples and pears 
sold at a cent apiece ; thus gaining 19 cents on the whole ? 

25. If egfs be bought at the rate of 5 for 4 cents, how 
must they he sold per dozen, to gain 25 per cent. ? 

26. A man having^SlOO, spent part of it, then received 
live times as much as he spent, making his money double 
what it was at first ; what was the sum spent ? 

27. A hare starts 50 leaps before a grey-hound, and takes 

4 leaps to the hound's three ; but 2 of the hound's leaps are 
equal to 3 of the hare's ; in how many leaps will he overtake 
the hare ? 

28. A lady has a silver cup weighing 12 ounces, and if it 
be covered it will weigh twice as much as another cup, which 
receiving the^me cover, would weigh three times as much 
as the first cup ; what is die weight of the second cup, and of 
the cover ? 

29. A man bought some oranges for 25 cents ; but if he 
had bought 3 less for the same money, the price of an orange 
would have been three halves of what he gave ; what did the 
onmges cost apiece ? 

30. A gentleman divided his fortune among his thflee 
sons, giving A $7500 more than C, and B f as much as A, 
or ^ as much as ; what was the share of each ? 

31. A laborer cleared $75 in 60 working days, by receiv 
iiu^ $1.50 a day* when he worked, and spending $,50 a day 
when idle ; hqw many days did he work ? 

2§ 
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I. NUMERATION. 



14. 

!• Nineteen. 

2. Seventy. 

3. Ninety-eight 

4. Five hundred and two. 
6, Six hundred and ten. 

6. Eight hundred and forty- 
seven. 
. 7. One thousand and five. 

8. Five thousand and forty- 
nine. 

9. Nine thousand one hun- 
dred and fifty-three. 

10. Twenty thousand nine 
hundred and seven. 

11. Four hundred and sev- 
enteen thousand and sixteen. 

12. Five million eight thou- 
sand eight hundred and forty. 

13. Forty million nine hun- 
dred and ten thousand and 
eight. 

14. One hundred and thirty- 
six million and two hundred. 

15. SuL million five hundred 
thousand and four. 

16. OnehiUion one hundred 
tnd forty-seven milUon eight 



hundred and sixty-five thou- 
sand four hundred and sev- 
enty-nine. 

17. Fftur hundred and six- 
teen thousand. 

16. Nine hundred hillion 
one million three hundred and 
seventeen thousand six hun- 
dred and one. 

1 9. One hundred and twenty 
trillion six hundred and forty- 
three hillion seven hundred 
and ninety million eight thou- 
sand and seventy-four. 

•20. Nine trillion sixty-four 
billion seven hundred and 
ninety-eight million thirty 
thousand and twenty. 

21. Three billion four hun- 
dred and seventy-nine milUon 
and nineteen. 

'22. Eighty trillion sixty bil- 
lion four hundred million seven 
hundred thousand and ninety- 
one. 

23. Eight hundred and 
eleven million one hundred 
and twenty-three thousand 
three hundred and sixty-fitre. 

24. Three hundred and »3r- 
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ty-seTen billion sixteen thou- 
sand and eleven. 

25. Three hundred and thir- 
ty-three billion three hundred 
and eleven million one hun- 
dred and twelve thousand two 
hundred and twenty-two. 

26. Eighty-ei^ht quadril- 
lion sixty-six billion and ferty - 
four thousand. 

27. Fifiy-five quadrillion 
one hundred -million two hun- 
dred thousand and ten. 



t€. 



1. 
8. 



103. 
301. 



3. . .' . 1.010. 

4. . . . 2,107. 

5. . . 20,030. 

6. . . 50,705. 

7. . . 300,060. 
a . . 707,720. 
9. . . 1,000,370. 

10. . . 5,600,073. 

11. . 590,047,00a 

12. . 3,670,000,302. 
la • 45,007,070,007. 

14. 50,000,657,000,500. 

15. 6,703,020,000,012. 

16. . 77,010,019. 

17. 8,000,530,000. 

18. 49,000,000,360. 

19. 86,000,010,100,000j06d. 



II. ADDITION. 



19. Adoition Table. 



2and 

3 and 

4 and 
5and 

6 and 

7 and 

8 and 

9 and 

3 and 

4 and 

5 and 

6 and 

7 and 
8and 
9and 

4 and 

5 and 
6a^ 
7 and 
8«nid 
dand 



2 

2, or 
2, or 
2^ or 
2, or 
2, or 
2, or 

2, or 
3 

3, or 
3, or 
3, or 
3,<Hr 
3, or 

3, or 
4 

4, or 
4, or 
4, or 
4, or 
4»of 



2 and 
2 and 
2 and 
2 and 
2 and 
2 and 

2 and 

3 and 
3 and 
3 and 
3 and 
3 and 

3 and 

4 and 
4 and 
4 and 
4 and 
4aad 



ave 

% aitt 
4^ are 

5, are 

6, are 

7, are 

8, are 

9, are 
are 

4, are 

5, are 

6, are 

7, are 

8, are 

9, are 
are 

5» are 

6, are 

7, are 

8, are 

9, are 



4. 

& 

6. 

7. 

8. 

9i 
10. 
11. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 

a 

9. 
10. 
11. 
12. 
18. 



5 and 
6and 
7 and 
aaod 
9 and 

6 and 
7aad 
8,and 
9 and 

7 and 

8 and 

9 and 
8and 
9 and 
9 and 



a 

4. 
5. 
6. 



5 

5t or 5 and 6, 
5, or 5 and 7, 
5^ or 5 and 8, 

5, or 5 and 9, 
6 

6, or 6 and 7, 
6, Off 6 and 8, 

6, or 6 and ^, 
7 

7, or 7 and 8, 

7, or 7 and 9, 
8 

8, or 8 and 9, 
9 ] 

9S. 

196 bushels. 

1959 pounds. 

4085 pounds. 

6220poun<ik 

78 strokes. 

365 days. 



are 10. 
aiell. 
are IS; 
axe 13. 
are 14. 
are 12. 
are 13. 
are 14. 
are 15. 
an 14. 
are 15. 
are 16. 
are 16. 
are 17. 
amia 
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7. 

a 

9. 
10. 

11. 

12. 
13. 



10632 doUars. 

8684 dollars. 

29841 doUars. 

5050. 

66280 sq. miles. 

103505 sq. miles. 

372446 sq. miles. 



14. 399400 sq. miles. 



15. 941631 sq. miles. 

16. 5850 years. 
4194 years. 
4004 yean. 
2599 years, A.D. 1846. 
2730 years, A.D. 1846. 
2159 miles. 
1915 miles. 



17. 
18. 
19. 
90. 
21. 
22. 



III. MULIIPLICATION 



• Multiplication Tablb. 



2 times 
3X2, or 

4 X 2, or 

5 X 2, or 

6 X 2, or 
7X2, or 

8 X 2, or 

9 X 2, or 

3 times 
4X3, or 

5 X 3, er 

6 X 3, or 

7 X 3, or 

8 X 3, or 
9X3. or 

4 times 

5 X 4, or 

6 X 4, or 

7 X 4, or 

8 X 4, or 

9 X 4, or 

5 limes 

6 X 5, or 

7 X 5, or 

8 y 5, or 

9 X 5, or 

6 times 

7 X 6, or 
8X6, or 
9X6, or 



2 eqcKil 4. 
2X3,= 6. 
2X4,= 8. 
2X5, = 10. 
2x0,= 12. 
2X7, = 14. 
2X8,= 16. 
2X9, = 18. 

3 equal 9. 
3X4, = 12. 
3X5.= 15. 
3x6,= 18. 
3X7, = 21. 
3X8, = 24. 
3X9, = 27. 

4 equal 16. 
4x5, = 20. 
4x6, = 24. 
4X7, = 28. 
4xS, = 32. 
4X9, = 36. 

5 equal 25. 
5X6,=30. 
5X7,= 35. 
5X8,= 40. 
5X9.= 45. 

6 equal 36. 
6X7, = 42. 
6x8, = 4a 
6X9,=54. 

25* 



7 times 7 equal 49. 
8x7, or7x8,=56. 
9x7,or7x9,=63. 

8 times 8 equal 64. 
9x8,or8x9, = 72. 

9 times 9 equal 81 

38. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 



189 

441 

300 

480 

600 

400 

900 

2240 

1600 

17920 

15660 



12. 360000 

13. 150000 

14. 1050000 

15. 6852 

16. $200000 
8100000 
$200000 
$200000 
$200000 
$100000 

* $200000 
$100000 
$100000 



gallons. 

gallons. 

minutes. 

minutes. 

cents. 

cents. 

cents. 

rods. 

rods. 

pounds. 

pounds. 

inhabitants. 

persons. 

persons. 

feet. 

to Washington. 

to J. Adams. 

to Jefferson. 

to Madison. 

to Monroe. 

to J. Q. Adams. 

to Jackson. 

to Van Buren. 

to Harrison fcT. 
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17. 


AKITB 

11184. 


IWTK 

3. 


160000 rods. 


la 


3375. 


4. 


80daya. 


19. 


12S23. 


6. 


37500. 




SI. 


6. 


64800. 




7. 


11016000. 


1. 


2205gaUoi». 


a 


490000. 


2. 


2835 gdloiit. 


9. 


6250000. 


3. 


6720 rods. 




89. 


4. 


1080 minute*. 




5. 


4200 cents. 


1. 


58 pints. 


6. 


20160 rods. 


2. 


192 cents. 


7. 


2100 dollars. 


3. 


60 cents. 


8. 


1392 dollars. 


4. 


45000 grains. 


9. 


4704 dollars. 


5. 


8730 cents. 






6. 


2700 dollars. 




7. 


4700 cents. 


1. 


3807. 


a 71000 miUs. 


2. 


3360. 


9. 


5300 cents. 


a 


4266. 


10. 


53000 mills. 


4. 


8856. 


11. 


520 dollars. 


5. 


256256. 


12. 


460 bushels. 


6. 


1750000. 


13. 


1920 soldiers. 


7. 


40863150. 


14. 


2600 pounds. 


& 667851220. 


15. 


64 squares. 




». 


16. 


96 squares. 




17. 


1640 trees. 


1. 


50 dollars. 




4ff. 


2. 


700 dcdlars. 




3. 


579600 dollars. 


1. 


1222 miles. 


4 


20000 cents. 


2. 


8650 times. 


6. 


5000 cents. 


3. 


2775 dollars. 


6. 


1610. 


4. 


1247doUars. 


7. 


172800. 


5. 


5529 dollars. 


8. 


18000. 


6. 


4740 miles. 


9. 


125000. 


7. 


246018 yards. 
3610 busbar 


10. 


20000. 


a 


U. 


500000000. 


9. 


248832. 


12. 


1(»0000. 


10. 


3999996. 


13. 


lOOOOOO. 


11. 


407026. 




». 


12. 


6328^996. 




13. 


1854360. 


1. 


210 dollars. 


14. 


2468642. 


& 


ISO day*. 


15. 


2468642. 

Digitized by CjOOQIC 



Mtt. 



16. 937007416. 


19. 


900 dollan. 


17. 


93700741& 


20. 


1538 dollars. 




48. 


21. 


439 dollars. 




22. 


3800 dollars. 


1. 


• 3000 miles. 


23. 


370 dollars. 


3. 


96000000 milm. 


24. 


264sciHdart. 


3. 


600000 dolkn. 


26. 


964. 


4. 


800000 doUan. 


26. 


1008 seats. 


5. 


1800000 dolbn. 


27. 


9216 shingles. 


6. 


90000 doUara. 


2a 


9216. 


7. 


1560000 doUara. 


29. 


1632000 mfles. 


a 


1600000 dollara. 


30. 


45696000 miles. 


9. 


4477000. 


31. 


195840000 miles. 


10. 


4477000. 


32. 


354144000 miles. 


11. 


1326000. 


33. 


595680000 miles. 


12. 


1326000. 


34. 


96000000 miles. 


13. 


19600. 


35. 


105. 


14. 


2560000. 


36. 


333092870. 


15. 


344200000. 


37. 


3105 dollars. 


16. 


324700. 


38. 


406 miles. 


17. 


384000000. 


39. 


70 miles. 


18. 


970302960. 


40. 


144. 




4». 


41. 
42. 


235. 
900. 


1. 


96 ai<mths. 


43. 


3500. 


S. 


48ni<mtltt. 


44 


10000. 


3. 


180000 pounds. 


45. 


172a 


4. 


• 480 panes. 


46. 


3375. 


6, 


1485000. 


47. 


729. 


6. 


1728. 


4a 


15625. 


7. 


616105. 


49. 


81. 


8. 


4570000. 


50. 


635. 


9. 


71000 dollan. 


51. 


2, 4, a 16, 38,64.18a 


10. 


15000 days. 


256,512,1024. 


11. 


15000 men. 


52. 


10, 100, 1000. 10000. 


12. 


. 700 cent-loares. 


100000.1000000,10000000, 


la 


135 yards. 
313 days. 


100000000, 1000000000, 


14. 


10000000000. 


15. 


1551lMNirs. 


53. 


144000. 


16. 


4680 strokes. 


54. 


1800000. 


17. 


190080 bricks. 


56. 


50000. 


48. 


395 dollars. 
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IV. SUBTRACTION. 

S9» SUBTKACTION TaBLE. 



2 — 2=«0. 


3—3 = 0. 


4—4=0. 


6—6=0. 


3—2=1. 


4—3=1. 


6—4=1. 


6—6=1. 


4 — 2=>=2. 


6—3 = 2. 


6—4=2. 


7—6=2. 


6—2=3. 


6—3 = 3. 


^7—4=3. 


8—5=3. 


6—2=4. 


.7—3=4. 


8—4=4. 


9 — 6=4. 


7—2 = 6. 


8—3 = 6. 


9—4=6. 


10—6=6. 


8—2 = 6. 


9_3=6. 


10—4=6. 


11— 6=«. 


8-2=7. 


10—3=7. 


11—4=7. 


12 — 6=7. 


10-2 = 8. 


11—3 = 8. 


12^4=8. 


13 — 6=8. 


11—2=9. 


-12—3=9. 


13—4=9. 


14 — 6=9. 


6—6=0. 


7—7=0. 


8—8 = 0. 


9—9=0. 


7—6=1. 


8-7=1. 


9—8=1. 


10—9=1. 


8—6 = 2. 


9—7=2. 


10—8 = 2. 


11—9=2. 


9—6 = 3. 


10—7=3. 


11 — 8 = 3. 


12— 9=a 


10—6 = 4. 


11 — 7=4. 


12—8 = 4. 


13—9=4. 


11—6 = 6. 


12—7=6. 


13—8 = 6. 


14—9=5. 


12—6 = 6. 


13 — 7=6. 


14-8 = 6. 


15 — 9=6. 


13—6 = 7. 


14—7=7. 


16—8 = 7. 


16 — 9=7. 


14—6 = 8. 


15—7 = 8. 


16—8=8. 


17—9=8. 


16—6 = 9. 


16—7=9. 


17—8 = 9. 


18— 9=». 




S5. 


S9 


f 

• 


1. ' 13 < 


:ent8. 


1. 16 dollars. 


p. 12 cents. 


2. A. D. 1706. 




3. 12 years. 


3. 67 


years. 


4. 21 J 


(rears. 


4 226 years, : 


nA.D.1846. 


6. 61 boys. 
6. 36 dollars. 


6. 364 years, i 


n A, D. 1846. 


6. 70 years, i 


n A. D. 1846 


7. 2000 ddllars. 


7. 8940 feet. 


8. 676 dollars. 


8. 900 mUes. 


9. 1000 dollars. 


9. 1691 


sq. miles. 


10. 6000. 




10. 38286 


sq. miles. 


11. 10306. 




11. 76. 




12. 220. 




12. 87. 




13. 313233. 




13. 271. 





OOQIC 



BT. 



897 



14 493. 

16. 64. 



1. 79 feet. 

2. 83 feet 

3. 27 feet 

4. 1666 years. 
6. 2909 years. 

6. 7824 inhabitants. 

7. 11310 inhabitants, 
a 13690 inhabitants. 
9. 25500 inhabitants. 

10. 20675 inhabitants. 

11. 27811 inhabitants. 

12. 32189 inhabitants. 

13. 14979 inhabitants. 



3104 

17232 

79301 

191260 

875301 

81254 

38000 

1. 

292999. 

23. 36996322. 

24. 8844. 
1956. 

462365. 
1973 
889. 
991. 
tJO* fW9Q0o3. 



14. 
15. 
16. 
17. 

la 

19. 
20. 
2L 
22. 



25. 
26. 
27. 
28. 
29. 



inhabitants. 

inhabitants. 

inhabitants. 

inhabitants. 

miles. 

miles. 

mites per hour. 



dollars. 



V. DIVISION. 



64. 

1. 5 boys. 

2. 3 apples. 

3. 4 oranges. 

4. 6 cents. 

5. 6 apples. 

6. 3 cents. 

7. 5 barrels. 

8. 8 dollars. 

9. 7 dollars. 

10. 6 shillings. 

11. 6 pounds. 

12. 9 cents. 

13. 7 pounds. 

14. 7 cents. 

15. 9 pews. 

16. 7 persons. 

17. 9 dollars. 

18. 8 nine*pence8. 

19. 8 classes. 

I 20. 10 scholars. 



21. 8 sectioQfl. 

22. 8 soldiers. 

23. 4 threes. 

24. 3. 

25. 5 threes 

26. ». 

27. # times. 

28. 3. 

29. 7 times. 

30. 3. 

31. 5 times 4. 

32. 4. 

33. § parts. 

34. 4. 

35. 3 parts. 

36. 10. 

37. 7 parts. 
3a 5. 

39. 9 parts. 

40. 6. 

41. a 
42.6, 
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'• 


A 


43. a 

44. 7. 






«7. 




45. 9 parts. 




1. 


100 desks. 




46. 7. 




2. 


40 scholars. 




98, DmnoN Tabu:. 


3. 

4. 


30 hats. 
20 dollars. 




2-5-2=1. 


3-5-3=1. 


5. 


20 yards. 




4-5-2=2. 


6h ~ ~ 


-3^a. 


6. 


200 dollars. 




6-5-2=3. 


9-4 


-3=3. 


7.' 


100 hours. 




8-5-2=4. 


12 H 


-3=4. 


a 


100 dollars. 




10-5-2=5. 


15 H 


-3=5. 


9. 


1000 families. 




12-4-2=6. 


18 -i 


-3=6. 


10. 


30000 dollars. 




14-5-2=7. 


21 H 


-3=7. 








16^2=a 


24 H 


-3=a 




60. 




18 T- 2=9. 


27 H 


-3=9. 


1. 


50 pairs. 




4-5-4=1. 


5- 


=-5=1. 


2. 


70 dollars. 




8-5-4=2. 


10- 


^■6=2. 


3. 


50 hours. 




12-5-4=3. 


•15- 


5-5=3. 


4. 


10 miles. 




16-5-4=4. 


20- 


=-5=4. 


6. 


90 times. 




20-1-4=5. 


25- 


■-5=5. 


6. 


700 parts. 




24-5-4=6. 


30- 


5-5=6. 


7. 


400. 




28^4=7. 


35- 


-5=7. 


a 


500. 




32-4-4=a 


40- 


-5=a 


9. 


700. 




36-?- 4= 9. 


46- 


-6=9. 


10. 


9000. 




6-5-6=1. 
12^-6=2. 
184-6=3. 


7- 
14- 
21- 


i-7=l. 
•-7=s2. 
■-7=3. 


11. 
12. 
13. 


25. 

125. 
200. 




21-^6=4. 


28- 


-7=4. 




79, 




30-^6=5. 
36-1.6=6. 
42-5-6=7. 

48-5-6=8. 


35- 
42- 
49- 
56-, 


-7 = 5. 
-7=6. 
-7=7. 

-7=8. 


1. 
2. 
3. 


22 bushels. 
11 weeks. 
21 dollars. 




64-5-6=9. 


63-, 


-7=9. 


4. 
6. 


42 wagons. 
41 hours. 




8^8=1. 


9h 


-9 = 1. 


6. 


62 sheep. 




16-^-8=2. 


ISH 


-9=2. 


7. 


51 pairs. 
31 dollars. 




24-7-8=3. 


27 H 


-9=3. 


a 




32-5-8=4. 


36 -i 


-9=4. 


9. 


71 soldiers. 




40^8=5. 


45 -S 


-9 = 5. 


10. 


52 weeks. 




48-^8=6. 


54 H 


-9^6. 


11. 


91 times.' 




66-5-8=7. 


63-3 


-9 = 7. 


12. 


411. 




64-5-8=8. 


72-3 


-9=a 


13. 


61^. 




7S-{-8=:9. 


81^9=9. 


14. 


911. 












Digitized by Google 





2M 



15. 
16. 


lllpaita. 
81. 




80. 




7€. 


1. 
2. 


15 days. 
25 (lays. 
25 dollars. 


1. 


144 bushels. 


3. 


2. 


256 sections. 


4. 


30 bushels. 


3. 


512 officer?. 


5. 


129 acres. 


4. 


1728 men. 


6. 


15 horses. 


6. 


52 weeks. 


7. 


4 months. 


6. 


1836 sabbaths. 


a 


3 dollars. 


7. 


63 acres. 


9. 


133 hogsheads. 


8. 


123 times. 


10. 


23 vears. 
6 brothers. 


9. 


5003 times. 


11. 


10. 


1202. 


12. 


26 shares. 


11. 


12817. 


13. 


33 acres. 


12. 


4004. 


14 


640 barrels. 


13. 


3735. 


15. 


94 pounds. 


14. 


1321. 


16. 


105 times. 


15. 


312. 


17. 


307 times. 




rs. " 


la 


921 times. 




19. 


1007 times. 


1. 


102 dollars. 


20. 


105 times. 


2. 


104 dollars. 


21. 


1001. 


a 


252 dollars. 


22. 


120 boys. 


4 


25 dollars. 


23. 


26. 


5. 


160 families. 


24 2020. 


6. 


165 yards. 


25. 


6551 inhabitants. 


7. 


7032. 


26. 


1024 parts. 


a 


3oa 


27. 


64 times. 


9. 


648. 


28. 


64 parts. 


10. 


6002. 




81. 


11. 


240900178. 




12. 


108002. 


1. 


81 and a 


13. 


3206. 


2. 


19 years. 


14. 


1001. 


3. 


88, 150, and 262. 


15. 


2100. 


4 


232 dollars, gain. 


16. 


12300. 


5. 


. 107 dollars. 


17. 


200012. 


6. 


40 apples. 


la 


15015. 


7. 


27. 


19. 


204. 


a 


148 acres. 


20. 


192. 


9. 


290doUars. 


81. 


a 


10. 


3449do]Ian. 


99L 


9. 


11. 


435b«mls. 

Digitized by CjOOQ 



»D 



AKrnORTIC. 



12. 435 times. 

13. 24 dolhrs. 

14. 25 doUan. 

15. 309dolla». 

16. 14 dQ»m. 

17. 410 doUtfi, km. 

18. 52 weeks. 

19. 20 doUus. 

20. 3800 doUare. 

21. 30 doUtrB. 

22. 1584. 

23. 4100. 

24. 15 cmift. 

25. 1 cent 

26. 1250 quinlsb. 

27. 256baiiielB. 

28. 25da.7ft. 
52 weeks. 



29. 



1. 2 



3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 



80. 



30. 
31. 
32. 
33. 
34. 
35. 
36. 



12 

36 days. 
15. 
45. 
12. 
4 
2312. 



37. 4800 dozen eggt. 



38. 
39. 
40. 
41. 
42. 
43. 
44. 
45. 
46. 
47. 



14 cents, loss. 

25doUa!r8. 

14 yeavs. 
5 veaas. 

50 barrels. 

88 dollars. 

66. 

21. 
625. 
225. 



VI. FRACTIONS. 



pencils. 

3| pencils. 

6| oranges. 

4| cents. ' 

^ miles. 

9f dollars. 
11| slates. 
24| dollars. 
12^b«oks. 
24^ cents. 
14^ shad. 

8]^ dollars. 

4^ inkstands. 

7^ bushels. 
12^ cows. 
22$| bushels. 
150^ acres. 

6iit yards. 
144^mii]es. 
16^ieet. 



21. 
22. 
23. 
24 
25. 
26. 
27. 
^28. 
29. 
30. 
31. 
32. 
33. 
34. 

88. 

kf, and f of^ pie. 
i of the orange. 
[, }, and 4 of an acre, 
f^, f , ^, an^ I of a piece* 
^ of a barrel. 
«• A»A»rt»»ndttofatoi|. 
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''• lf» Hf *f . and Jf of a 
nogsnead. 

S* iV5f» TWr» -Wf* iV^f and 
^^ of a share. 

»• «» **' «' aiid « of a 
bushel. 

10. tSif, At. tWf. At. tWf, 

and ^ of a dollar. 
11- i^> ^. and f^ of Jane. 
12. *f.#f,aad§JofJttly.^ 

13- i}>i}>and|^ofanfaoiir. 

14- ^, /y, if, and Jf of a 
day. 

1^- A\j» tAV. /ife, 4J§» and 
}^ of a mile. 

16. f of 6 dollars. 

17. A. A^. H. and Si of S5 
cents. 

15- H.«,andttof«3gafa. 
!»• tAV» *t, Ht, m. and 

fft of 365 days. 
20. « of 52 weeks. 
21- ii*i^fi;ffofabushel. 
22. f ofa 

23- A.A,«,«,andff of 

24. ;ft » J^. *|. H. and f# 

25. 2^ times. 

26. ^ times. 

27. ^ of a -time. 

28. H of 16. 

29. tV of 12. 

30. ||, quotient. 

31. i^, quotient 

32. \ of «n aj^le. 

33. I, }, and | of a bairol. 



39. 


;, quotient. 


40. 


•g, qaotwDt. 


41. 


|, quotient 


42. 


quotient. 


43. 


quotient 


44. 


quotient 


46. 


quotient 


4X1. 


qootient 




90. 


1. 


84centK. 


2. 


84. 


3. 


69 bariieb 


4. 


69. 


5. 


300 dollars. 


6. 


300. 


7. 


12& 


a 


19a 


9. 


112. 


10. 


320 rods. 


11. 


63 gallons. 


12. 


160 sq^uaie rods. 
1440 mmutes. 


13. 


14 


365 days. 
420 dollars. 


15. 


16. 


100 cents. 


17. 


496. 


18. 


864. 


19. 


84 years. 



34. A- of a dollar. 

35. f of a hushef. 

36. ^ of a cord. 

37. 4f > quotient. 

38. j^, quotient. 



i. 50 cents. 

2. 33| cents. ^ 

3. 20, 16|, 12J, 10, 8i, and 
6i cents. 

4. 3 dollars. 

5. 7, 8. 9, 10, 11, and 12. 

6. 1, 2, 3, 4, 5, 9, and 12. 

7. 93 acres. 

8. 40 sq. rods. 

9. 80 rods. 
10.. 40 rods. 
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11. 60 minates. 

12. 48farthingB. 

13. 224 pounds. 

14. 542h bushels. 

15. 240, 120, 60, and 30 
apples. 

16. 400, 200, and 66^ dolls. 

17. 1^ of them ; which is 8 qts. 

18. iV of 64 ; which is 4. 

19. I of it. 

20. 250 dollars. 

1. i of 1. 

2. JjfL of 1. 

3. V^ofl. 

4. «ofl. 

5. I of 1, J of 5, 5 divided 
by 8, and 5 such parts 
that 8 like them equal a 
unit, &c. 



6 
7. 

8. 

9 

10. 



i- 

|, |,and^; ^andyV; 

T^and 1^; J, |,and^ff. 

U. -^andT«^;f,-Vt,andV-; 

-SiandJyi; i and f 
12. i and f 

and "U-. > 

14. U, 

15. X 

16. It expresses more parts of 
the same size. 

17. It expresses larger parts. 

18. It diminishes the value of 
the fraction. 

19. It diminishes the value of 
the fraction. 



97. 

1. 9f dollars. 

2. 202 dollars. 

3. 9^ pies. 

4. m bushels. 

5. iSjVpo^n^is* 

6. 36^ shillings. 

7. 11^1 guineas. 

8. 72 days. 

e. 162^ hours. 

10. 120^ years. 

11. 12 

12. 12. 

13. 34A. 

14. lOH. 

15. 514tf 

16. 73ii. 

17. Ij 

18. U 

19. 504 

20. 7ift. 

21. liii. 



1. w. 

2. ^. 
2. If. 

5. J^. 

6. ^^. 

7. J^ of a dollar. 

8. -4^ of a yard. 

9. 4^ of a day. 

10. ^' of a pound. 

11. Affa of an hour. 

12. -^ of a hogshead. 

13. ^yy^ of a year. 

14. A^. 

If. W^. 

16. MAf . 

17. H*^. 
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la J^. 

19. ^. 

20. jyt, jyi. 

22. y,V,^,andV. 

23. },ii,aiidH- 

24. }, I, t, i, f , and f . 

1. 9f dollars. 

2. 3l dollars. 

3. 10 dollars, 
fj^ of a dollar. 
7f barrels. 



4. 

6. 9} bushels 
10^ bushels. 



7. 

a 8i "dollars. 
9. I82i dollars. 

10. 21^ miles. 

11. 2«. 
'12. 3|f. 

13. 3t*^. 

14. lAV- 

15. 2«f . 

16. 14fi. 

17. 1^- 

la tW^. • • 

104. 

1. 18f yards. 

2. 412i feet. 

3. 220 yards. 

4. 100 cents. 
^- 0^3^ years. 

6. 99| dollars. 

7. 1575 gallons, 
a 34 dollars. 

9. 135 dollars. 

10. 67f dollars. 

11. 58tV dollars. 

12. 2^^. 

13. 201«f . 



14. 71 

15. 16B}. 

16. 12096iei. 

107. 

, and 1 dollar. 
, |, and 1 dollar. 
' , and 1 dollar. 
, and 1 dollar. 
, J, and 1 dollar. 
6- i» i. i. i» and 1 dollar. 

7. 2Jj and 7 yards. 

8. M, lA, 1A» !«, 2A, 
3i4f,5|,7|,& 23 miles. 

9. 5f, 10|, 14J,21J,and43 
yards. ^ 

ll! If. 

12. 14|. 

13. 23. 

14. 19. 

15. 31. 
1«. 1582. 

17. 197. 
la 2395. 

19. 12. 

20. 43. 

21. 1250|. 

22. 52. 

23. If 

24. 2U. 

25. Ij^, 



100. 



1. 3i. 

2. 271. 

4! 3j^." 

5. 10}. 

6. 51. 
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lis. 

1. f of a dollar. 

2. i o{& bushel. 

3. -^ of a dollar^ 

4. -^ of a ton; 
6. A ^'^ <^ dollar. 

6. 4| dollars. 

7. 8^ shillings. 

8. 7| bushels. 

9. 8| bushels. 

10. If dollars. 

11. 5^ miles. 

12. 69i milesL 
13; ^^baireb. 
14* 5| doQars. 

15. Vbf^ of a dollar. 

16. 2| tfmes. 

17. 9^. 

IS. I , quotient 
19. 5^ times. 

21.1. 

22. If. 

23. I, quotient 

24. 144^, quotient 

25. 256,4-* quotient. 

26. 128^, quotient 

116. 



1. 
2. 
3. 
4. 
5. 



; of a melon. 
: of a pie, J. 



J of a pie, 
I of a dollar, f . 
_. |of adolhe; 

6. iVofapie, tV- 

7. ^ of a dollar. 

8. 2 parts, each 1. 

9. 4 parts, each £, ^.^ 

10. 8 parts, each |, |. 

11. ^andwW. 
IS. f of a dollar. 



13. -A of a dollar. 

14. A of a dollar. 

15. 11 of a dollar. 

16. l^buahel& 

17. J of a yard. 

18. Jtf^ofadflflar. 

19. 3^ dollars^ 

20. 6^ dollars. 

21. 17^t| miles. 

22. 3^, quotient 

23. iof5. 

24. ^oi5. 

25. J of 5. 

26. ^ of 12. 

27. A of 12. 

119. 

1. 29, ^uotiettt^ 

2. 24 times. 

3. 125 casks. 

4. A of a mile. 

5. ^ of a barrel. 

6. 5^ times. 

7. 4, quotient 

8. 63V* quotient 

9. 2^ times. 

10. ^ of once.. 

11. ^ of once. 

12. lA time*. 

13. ^, quotient 1 

14. 76|, quotient 
15.. 21|, quotient 

A» quotient 
iX, quotient 
43|, quotient 
iofl5. 
I of 18. 
*of21. 
2!2. 56. 

23. 3 and 5. 

24. 65. 

25. 170, quotient 



16. 
17. 
18. 
19. 
20. 
21. 
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26 126, quotient. 

27. 12 times. 

28. 3, quotient. 

135. 
The prime factors of 
72 are 2", and 3». 
89 are 2^, and 11. 
120 are 2^, 3, and 5. 
612 are 2«, 3», and 17. 
336 are 2*, 3, and 7. 
648 are 2", and 3*. 
930 are 2, 3, 5, and 31. 
, 924 are 2", 3, 7, and 11. 
936 are 2», 3«, and 13. 
450 are 2, y, and 5*. 
360 are 2^, 3*, and 5. 
966 are 2, 3, 7, and 23. 
870 are 2, 3, 5, and 29. 
684 are 2«, 3», and 19. 
396 are 2*, 3", and 11. 
432 are 2*, and 3*. 
2480 are 2*, 5, and 31. 
8000 are 2', and 5*. 
10449 are 3^, and 43. 
10503 are 3*, and 389. 
24876 are 2^3», And 691. 

1. I 

2. f!,§,f *,|.andf. 

3. J, i, i, i, i, and i. 

^- A»f t»andf 

^- h A» sVr> a«<i tV- 
6. JJ., 

190. 

1.6. 

2. A. 

3. 18. 

4. T^. 
6. 16. 

6. A- ' 

7. «. 

26* 



a 

9. 
10. 
11.*. 

12. 57. 

13. f 

14. i. 

15. W. 

16. A 
17.3V 



1. A 

3. i* 

4. /r 

5. if 

6. f* 

7. A 

9. A 
10. « 
11.** 
12.** 

13. ** 

14. ^J 



1S4. 



and ^. 

and-^. 
and^. 
and ^. 
and **. 

and^- 
and**, 
and**, 
and^. 
and J*, 
and**, 
and**, 
and ^. 
and ^. 



140. 



1. 24. 

2. **andiJ. 

3. 56. 

4. f*andf*. 

5. 45. 

6. 

7. 

8. 

9. 

10. ** and *|. 

11. 210. 

12. mA^»!^A.and^. 

13. 210. 



and i*. 
and**. 
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16. |rj|^ md aJlir. 

17. 840. 

19. liandA' 

20. ^andA. 

21. f f and |. 

22. ^ and ^. 

23. ^.M'^nd^. 

24. JWlrand^AAr* 

l.~ -^ of a dollar. 

2. I of a dollar. 

3. ^ of a mile. 

4. -^ of a dollar. 

5. U of a dollar. 

6. fsaac, A of a dollar. 

7. 95 yards, 
a 16| dollars. 
9. 4 of a yard. 

10. 15| yards. 

11. 3li gallons. 

12. 23i gallons. 

13. i of the time. 

14. 1^ of the way level, and 

-^ more up lull forth. 

15. A. 

16. H. 

17. il sum, & ^ difference. 

18. 18i*. 

19. m- 

20. 28^ sum, and 4^ dif- 

ference. 

21. |. 

22. 34. 

23. A. 

24. 10/t 
26.2.^ 
26. 3i. 
27. 



27. f 

2a U. 

29.% 



90. 2}. 
31. A. 



147. 



1. 84 dollars. 

2. 2| miles. 
a 3f dollars. 

4. 4 dollars. 

5. 7| dollars. 

6. lli. 

7. 13^, product, 
a 2l| dollars. 
9. 10| dollars. 

10. 586} rods. 

11. 561, product 

12. 56}, product. 
15. }{, product. 

too. 

1. I of a bushel. 

2. A of a dollar. 

3. 2. 

4. 2| dollars. 

5. i of a dollar. 

6. f^ of a dollar. 

7. 4 of a dollar. 
a 13] dollars. 

9. ^ of a dolkur. 

10. 6 dollars. 

11. 6^ dollars. 

12. 50 dollars. 

13. If^doUars. 

14. 30 shillings. 

15. 59-1^ gallons. 
1482A Mirn. 
1083 dollars. 
185A dollars. 
2}^ dollars. 

L ioftheBhip. 
. }. 



16. 
17. 

la 

19. 
20. 
21 
22. 
23. 



A. 



y Google 
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24. A- 

25. ^, product. 

26. i, product 

27. .V 

28. 3}, product 

29. 15^, product 
90. 99»Moduet 
31. A. 

33. A. 

1. 12 persons. 

2. 16 dollars. 

3. 16 days. 

4. 16 days, 
fi. 1^ woeks. 

6. 3 bushels. 

7. 24 acres, 

8. 4(M$botdes« 

9. 16} bushels. 

10. 6^ acres. 

11. m dollars. 

12. 16doUare. 

13. 69i hours. 

14. 16 coats. 
16. 200 Uisbeh 

16. 14f pairs. 

17. 2^t dollars. 

18. iVW of a dollar. 

19. 990, quotieiit 

20. 31^ times. 

21. 16 times. 

22. 42 time«. 

23. f|, quotient 

24. f of7. 

25. A of 7. 

26. Voff. 

27. ♦of2J. 



1«T. 

1* /r of a bushel* 

2. 31 bushels. 

3. 4] bushels. 

4. 3 bushels. 

5. 7 dozens. 

6. 14| dozens. 

7. 15poun^ 

8. 13^ bushels. 

9. 2^ boaliels. 

10. 21 pounds. 

11. lOfhats. 

12. 9^ yards. 

13. £^ coats. 

14. 7^ horses. 

15. 5J^ weeks. 

16. 44 dollars. 

17. 56i pounds. 
la 8^17 weeks. 

19. 191 miles. 

20. 2|f barrek. 
2m hours. 
130^ busheb. 

of a dollar, 
of once, 
yards, 
quotient 
|, quotient. 
4| pounds. 

29. 5 times. 

30. 10 times. 

31. 8 times. 
2 times. 
8 times, 
i of a budieL 
jl^ of a yard. 
3^, quotient 
A of 10. 

of3. 




33. 
34. 
35. 
36. 
37. 

3a 

39. 



of 3. 
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40. }A, quotient 

41. U of 10. 

42. ^, quotieDt. 

43. mol?!. 

44. if » quotient. 



AMasatBTK. 



45. ^ of a bushel. 

46. 41 of J. 

47. i of once. 

48. I of a barrel. 

49. |of7i. 



VII. DECIMAL IFRACTIONS. 



16ff. 

*1. Five, and one hundred 
and eleven thousandths. 

2. Three, and twelve hun^ 
dredths. 

3. Two, and six tenths. 

4. Two tenths. 

5. Twenty-fivehundredths. 

6. Seventy-five » hun- 
dredths. 

7. One hundred and 
twenty-five thousandths. 

8. Seventeen, and three 
tenths. 

9. One hundred and forty- 
four, and sixteen hundredths. 

10. Three thousand four 
hundred and fifty-six, and 
four tenths. 

11. Two hundred and fifty- 
two, and five tenths. 

12. Twenty-five, and 
twenty-five hundredths. 

13. Two, and Qve hun- 
dred and twenty-five thou- 
sandths. 

14. Two thousand five 
hundred and twenty-five ten- 
thousandths. 

15. Forty, and five tenths. 
• 16. Four, and five hun- 
dredths. 

17. Four hundred and five 
thousandths. 



18. Three hundred and 
six, and one tenth. 

19. Thirty, and sixty-one 
hundredths. 

'20. Three, and sixty-one 
thousandths. 

21. Five hundredths. 

22. Five thousandths. 

23. Five ten^thousandths. 

24. Five hundred - thoa- 
sandths. 

25. Five millionths. 

26. Seven thousandths. 

27. Seven hundred - thoiu- 
sandths. 

28. Seventy-two thou- 
sandths. 

29. Three,andfourhundred 
and seven ten^thousandths. 

30. Three, and four thoa- 
sand and seven ten-thou- 
sandths. 

31. Two, and forty thou- 
sand and thiee hundred-thou- 
sandths. 

32. Two, and four hun- 
dred thousand three hundred 
and five millionths. 

33. Five tenths. 

34. Fifty hundredths. 

35. Five hundred thou- 
sandths. 

36. Five thousand ten* 
thousandths. 



y Google 



37. Fifty thoosanMis. 

38. Eigbt, and miw kuB^ 
died ten-thousandths. 

39. Nine ten-o^oodit. 

40. One, and eighty hun^ 
died millionths. 

168. 



1. 


27.6. 


2. 


1407. 


3. 


108.6. 


4. 


73.09. 


6. 


4.06. 


6. 


16.001. 


7. 


.6. 


a 


.05. 


9. 


.oer. 


10. 


.0002. 


11. 


13.23; 


12. 


1.043. 


13. 


17.0673. 


14. 


.0807. 


16. 


.40. 


16. 


.420. 


17. 


.300. 


18. 


,080. 


19. 


.02000: 


20. 


.000206: 


21. 


17.409. 


22. 


6.066. 


23. 


7.0007. 


24. 


.10809. 


26. 


26.000016. 


26. 


aowi. 


27. 


4.0Q«Si. 


2a 


a000604. 


29. 


1.0060006. 


30. 


2.30000. 


31. 


200 thousandths. 


32. 


260 hundredths. 


33. 


,Wflr=.300. 



34. 
36. 



:}: 



36. 
37. 

3a .397. 

17»« 

1. 1600 centsr. 

2. 16000 niilbf. 

3. 1200 cents. 

4. 12 dollars. 

5. 750 mills. 

6. 825 cents. 

7. 5125 mills, 
a 512,^5^ cents. 

9. 3 dolls., 37 cts., 5 raSb; 

10. 16.125 dolkrs. 

11. 125.48 doUar». 

12. 375a cents. 

13. 75.6S6dollm. 

14. .984ofadoIkn 

15. 75 cents. 

16. 125 mills. 

17. 1250 mills. 

18. 237^ cents. 

19. 12 dolls., 34 cts., 5 nalk 

20. 8.5 times. 

21. 6.25, qifetient 

22. 1.836i qootient 

23. 17.28. 

24. 12.76 ^mes. 

25. 1225 hundredths. 

174. 

1. $177.25. 

2. 82.50. 

3. t24.75. 

4. t76.75. 

5. $75,353. 

6. 167.25 yards. 

7. 22 yards. 

a 5 bushels and $16. 

9. $65,625. 

10. 26 sum. 

11. 10. 

12. 213.003. 
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13. 626. 

14. 480, sum, and 10.015, dif- 
ference. 

15. 2.15, difierence. 

177. 

1. 6.25 yards. 

2. S2d. 

3. tl 
4 tl. 

5. $86.25. 

6. 966. 

7. t5. 

8. S20. 

9. S10.20. 

10. S1.50. 

11. 42.664, product 

12. 11.6, product 

13. 2.5. 

14 C55.975. 

15. t3. 

16. S17.50. 

17. $1.50. 
la $6. 

19. $6.25. 

20. $620,875. 

21. 72, product 

22. 864. 

23. 128, product. 

24. 642. 

25. 230,. product 

26. 625. 

27. .3, product 

28. .9. 

29. $.384. 

30. $.25. 

31. .18, product 

32. .28. 

33. .125, product 

34. $.18. 

35. $2.06. 

36. $196.50. 



37. .2856. 

38. 1.223227. 

39. .00016. 

40. .00000072. 

41. .002012. 

42. .000186. 

43. .00001. 

44. .25. 

45. .0625. 

46. .125. 

47. .0625. 

17». 

1. 1.75 yards. 

2. $.125. 

3. $1.50. 

4. .75 of a busheL 

5. $.125. 

6. .6 of an acre. 

7. .6. 

8. .75. 

9. .25. 

10. .125. 

11. .3125. 

12. .25 of once* 

13. 2.4 times. 

14. .36, quotient 

15. .02, quotient 

16. .064, quotient 

17. .0625. 

18. .05 times. 

19. .05 of once. 

20. .46875, quotient 

21. .625, quotient 

183. 

1. 3.55 times. 

2. .025, quotient. 

3. 7.051 times. 

4. .108, quotient. 

5. .1217, quotient 

6. a474 tons. 
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7. .35 of an hour. 

8. n^ years. 

9. 21.6 months, 

10. .030457, quotient. 

11. .11925, quotient. 

12. .864 of a ton. 

13. .013964 times. 

14. 246.4 hours, 

15. 36.25 eagles. 

1. .083. 

2. .416. 

3. .581 

4. .916. 

5. .8S. 

6. .127. 

7. A. 

8. A. 

10. A. 

11. .64S. 

12. .374 

1. $4444.444. 

2. tl, 

3. $1. 

4. n. 

5. $83,333, or $83i. 

6. $.16, or $.16|. 

7. $4,444, or 4| dollars. 

8. $.83, or 83J cents. 

9. $.0416, or 4^ cents. 
10. $.083, or 8J cents. 



191. 

1. d umhrellfts. 

2. 4 pairs. 

3. 112 pounds. 

4. 75 pounds. 

5. 16 yards. 

6. 25 yards. 

7. 30 yards. 

8. 160 yards. 

9. 27.125 yards. 

10. 3.7 yards. 

11. $6.30, 

12. $5,75. 

13. $1.25, 

14. $.125. 

15. $125.78. 
16, $.78. 

17. $2.36, 

18. 124 pounds. 

19. $.065. 

20. 560 times. 

21. 40 times. 

22. 39 times. 

23. 6.25 times. 

24. .75, quotient 

25. 25.63, quotient 

26. .006, quotient 

27. ,1728, quotient 

28. 5.01, quotient 

29. .375 of 8. 
3P. .0375 of a 

31. .25 of 2.4, 

32. ,5 of 10.35. 

33. .3 times. 

34. .2 times. 

35. ,01, quotient. 

36. .00103, quotient 

37. .0004, quotient 

38. 470, quotient 

39. 10000, quotfent 

40. .OC^ of 1.006. 
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YIII. COMPOUND NUMBEBB. 



9M. 

1. 34001 feet 

2. 6in.3far.20jrod8,3yd8. 

2 feet 

3. 8000 rods. 

4. 50 miles. - 

911. 

1. 439 nails. 

2. 100yds.3qr8. 

3. 813.6875. 

4. 301 yards. 

919. 

1. 256080 si|. ve«k 

2. 320 acres. 

3. t2450.25. 

4. 2roods,35 rods. 196^iL 

91S. 

1. 212688 eub. inches. 

2. 1 yd. 80 feet, 433 lacbes. 

3. 259200 cub. inches. 

4. 3 tons, 5 ft 

5. S32.25. 

6. 13 cords, 1.6 eond-ieet 

914. 



188 quarts. 
5 bushels. 
t3. 
82. 

9M. 



1. 206 pints. 

2. MgtL I pint 

4. 31 gal. 77 cub. inches. 



91«. 

1. 45681 grains. 

2. 7 lbs. 11 oz. 3 dwtH gra. 

3. 8437,60. 

4. 8 lb. 5 oz. 11 dwt. 19 grs. 

91T. 

1. 9272 grains. 

2. llbs.8S.45,ia3fig». 

3. 39836 grains. 

4. 6 lbs. 103, 75,231,16 grs. 

918. 

1. 83213 oz. 

2. 3tons,irib6.11oaL«dis. 

3. 8303.75. 

4. 3 tons, 810 lbs. 

919. 

1. 386522430 seconds. 

2. 365 days. 

3. 504921688 Ames. 

4. 5 years, 131 days, Ihour. 

990. 

1. 162000 seconds.' 

2. 6 sijns, 2&* W ST. 

3. 13260 seconds. 

4. P 39'. 



1. 24507. 

2. £10, 3s. Id. 2qr. 

3. 8503. 

4. 825 



1. fqr. 
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3. -rK of §, re4. 

4. 6 (^. 129 fsoAs. U ft. 
^* V^ of 4 sQ. rod. 

6. 3 roods, 13 rods, V> yds. 
108 inches. 

7. 4 of an qkj»q9. 

a 8 iw. 11 dwt. lOf gw. 
9. )4 of a grain.. 
10^ ^5, $,V fiainflu 

11. 4 0f a d^HU 

12. 138 lbs. 14o9. 3|df9. 

13. |of ♦ qnwn. 
14L 86 qutm. 
1^* JftQf»ffiU. 

16. 1 qt. 1 pi. 1| gilk 

17. >cub. i9€b#8t 

18. 1152 cpb. indifsn. 

19. } day. 

20. 21h.36in. 

21. 190". 

22. 10 8. 1^, 



i. ^; 



3. -^ J milesr 

4. f of a mile. 

5. ^jf of an nfite* 

7. T*ylb. 

8. f ]b. 

10. AS. 

11. H5. 

1^- WU t<Hl. 

13. ^^MtAAr «f a ton. 

14. ^offtbttsheL 

15. (iMifel. 

16. xfx^jJ- 

17. ii gdlon. 

1^- ^^ ^V^ 

19. «4y <^u^* yd* 
27 



20. i4Vt yw. 

21. ,Vi, day. 

S2. ^deg. 

^* IHM ciicle. 

1. 2 pk. 1 ^. 

2. 2fiir. 20rod8. 
a 2 ft. 6 iu. 

4. 1 rood, 20 f^f 

6. 24 cub. i^U 

6. 2 qt. 1 pt. 1| gill. 

& S88Jbs. 14az*3|dx. 

9. 273 d. 82 b, 30 m. 
10. 12« 12' W^, 
IL 18s. «i 



1. .4218711 of a b«8h«L 

2. .4234. nOk. 
8. .49+ _yard. 

4. .839+ 8q. rod. 

5. .2016 ton. 

6. .46875 galL 

7. .08751b. 

8. .75 of a ton. 

9. .08487+ year. 

10. .0416 year. 

11. £.528125. 



1. 58. 

2. £.325 

3. 128. 6d. 

4. £.375. 

5. 178. 6d. 

6. £.224—. 

7. 68. 5d. 2qr. 
a 4.267—. 
9. fi8. 4d. 3^; 

10. £.019—. 



\ 
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m 

11. Is. 6d. 

12. £.976. 

13. 9s. 7d. Iqr. 

14. £.649. 

15. 38. 9d. 

16. £.061+. 

17. 138. 4d. 

18. £.333. 

19. £12, 3s. 7d. Iqr. 

20. £125.6625. 



ASmOUTIC. 



1. Ill y. 1 qr. 1 n. 

2. 61 m. 7 fur. 16 rods, 5 yds. 

3. 50 m. 1 fur. 32 rods. 

4. 148 acres, 32 roGs. 

5. 3 tons, 36 ft. 1209 inches. 

6. 112bush.3pks. 

7. 197 gallons. 

3. 2 02. 6 dwt. 21 grs. 
9. 105, 15. 19> 1^ ^s- 

10. 2 tons, 1184 lbs. 

11. 4 tons, 696 lbs. 12 oz. 

12. £36, 3s. 9d. 

13. 38 y. 4 days, 20 hours. 



1. 15 yds. 1 qr. In. 

2. 4 c. 4 c. ft. 6 cub. ft. 

3. 59 bush. 1 pk. 

4. 76 gall. 3 qt. 

5. 1 dwt. 3 jarrs. 

6. £8, 6s. 2d. 

7. 2 h. 55 m. 15 sec 

8. 4 h. 16 min. 

9. 97*30'. 12*34'. 
10. dSf" 59' 58". 

1. 1 lb. 3 oz. 12 dwt, 12 grs, 

2. 2314 m. 5 fur. 20 rods. 

3. 969 yds. 1 nail. 



4. 32acre8,3rooas,«5rrfi. 

5. 34 yds. 18 cub. ft. 

6. 85 gal. 1 qt. 2 gills. 

7. 371 bush. 1 pk. 
a 5g, 65. 

9. 1 ton, 940 lbs. 

10. £5, 12s. 6d. 

11. 243 days, 12 hours. 

12. 226* 30'. 

13. 4 lb. 7 oz. 6 dwt. 6 grs. 

14. 606 m. 6 for. 15 rods. 

15. 2196 yds. 

16. 9 m. 27 acres, 2 roods. 

17. 8902 tons, 48 ft. 256 in. 

18. 1266gals.l<p.lptlgiU. 

19. £1017, 3s. 6d. 

20. 19 tons, 1501 lbs. 14 oz. 

21. 558 y. 58 d. 5 h. 

1. 17 dwt. 8 gr. 

2. 5 fur. 27 rods. 

3. 5 y. 2 qft. 

4. 8 acres, 1 rood, 30 rods. 

5. 1 cord, 2 cd. ft. 4 cub. ft. 

6. 2qtsrlpt. 3gills. 

7. 2 bush. 1 pk. 

8. 35, 9i grs. 

9. 2 oz. 1 dr. 

10. 6s. 5d. 3qrs. 

11. 6 min. 36 sec. 

12. 12* 12' 12.2"+. 

1. 2d. 9h. 18 min. 

2. 1 acre, 16 rods. 

3. 5 yds. f of a naiL 

4. 11988.48 cub. inchM 

5. 2 bush. 2 qts. 

6. 10 qts. 

7. 7 oz. 1 dwt. 20 «r^ 

8. S6.80. 
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9. 1 ton,4^1]M.doz. 

10. £1, 4s. 6d. 2|qr. 

11. No difference. 

12. 44*» 8' 20". 

947. 

1. 8 years, 4 m. 1 day. 

2. 3 y. 2 m. 1 day. 

3. 5 y. 25 days. 

4. 33 y. 3 m. 4 days. 
6. Sept. 21st, 1837. 

6. Dec. 4th, 1839. 

7. 2 y. 7 m. 4 d. 
a ly. lm.24d. 

1. $972.66—. 

2. £2189, 13s. 6d— . 

3. 10 ft. 4.592 inches. 

4. 829.564. 

5. 881.76J. 

8. £90, 17s. 9d. 3qr. 

7. £67, 14s. 6d. 

8. £1, 2s. 7d. 3iqr. 

9. £3, Is. 6d. 3qr— . 

9St. 

1. 40 sq. in. 

2. 30J sq. yd. 

3. 247i sq. ft. 

4. 274 sq. yds. 

5. 24} sq. rods. 

6. 1 acre. 

7. 26.625 ft. 

8. 16 cub. ft. 

9. 12 boards. 

10. 2304 cub. in. 

11. 27648 cub. in. 

12. 27648 cub. in. 

13. 64.8 cub. in. 
14 202.5 cub. ft. 
15. 105 cub. ft. 



16. 71.71f cub. ft. 

17. 84 cub. yds. 

18. 46.2 cub. yds* 

19. 2868.9tV cub. ft. 

20. 8 cord ft. 

21. 7 cords. 



1. 11 c. ^ cd. ft. 

2. «11.8U. 

3. $25. 

4. $28.43}. 
5' OfJ acres. 

^' 71-^ sq. yds. 

7. 19j4yds. 

8. 400 days. 

9. 9888 tunes. 

10. 65 times. 

11. $13,331. 

12. $180. 

13. 18U loads. 

14. 168 pills. 

15. 205fi crowns. 

16. 624 yds. 

17. £.75. 

18. H of a yard. 

19. ^ of £1, 15s. 9d. 

3SS. 

1. (See 205.) 

2. (See 205.) 

3. (See 205.) 

4. $113,331. 

5. £5, 14s. 2d. Iqr. 

6. $2000. 

7. $250, gain. 

8. $2582.081. 

9. $^.68}. 

10. 3000 yards. 

11. 5161 yds., 

12. New Yort, 
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13. t92.88|, in SieOtbg. 
$83.60, uiGa*cutf. 



169.661, in N. E. Ota. 


1. $13. 


J52.36, inN.Y.ete. 


2. $13.50. 


$55.73^, in PeAA. clir. 


3. $63. 


t89.€7^, in (3a. esr. 


4. $7.33J. 


14. Is. Id. 2qr., Sterling. 
Is. 3d., Cs. car. 


, 5. $3.95+. 


6. $16.50. 


Is. 6d., N. E. cur. 


7. 2070, prodwtt. 


&., N. Y. CM. 


8. $12& 


Is. lOd. 2qT., Pa. cut. 


9. $5.da 


Is. 2d., Ga. cur. 


10. $130. 


16. t.33|. Sterling. 


11. $40.50. 


t.30, Ca. car. 




i.25, N. E. cur. 


9BS. 


•.18i, N. Y. cut 


1. .0416. 


t.20, Pa. cuf. 


2- A- . 

a .2916. .4583. and .Stlt 


t.38f , Ga. eat. 


988. 


! 4H,it,in«I|f. 


1. $203. 


5. .0625. 

' «• A- 

, 7. .4375, .5«M, .<8«r. 


2. 151 Ibe. 

3. 924. 

4. 24 times. 


1 a +f. and 41. 


6. $432. 


9. .083. 


6. 74basheb. 


10. A. 


7. $9 dollam. 


11. .916. 


8. $i«: 


12. f, I, and f 


9. 24 pairs. 

10. $20. 

11. 100 pairs. 

12. 25 bats. 


13. .16, .83. 
14 .25,Mid.7«. 
15. i, and i. 


13. $360. 


16. .416 ft. 


14. 7 irards. 


17. .3125 lbs. 


15. $210. 


18. 7 ounces. 


16. 114 bushels. 


19. .2916 dwt 


17. 73 days. 


20. 5 farlonga.K 


18. $44. 




IX. PAOP 


ORTION. 


96ff. 


2-¥- 


L#. 


3. A- 
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4. A. 

5. f 

It 

10.^. 
11. |. 

13. A 

14. «. 



!i67. 



1. iof «24s»SlS. 

2. I of 836 s; $12. 

3. I of $4.20 = $3. 15. 

4. i of 97.50 = 85. 

5. ^ of 8.75:^83.45. 

6. * of 18 bu.= 15 bushels. 
7- If or -^ of 82.25= 

85.40. 
8. i^ of 887.60—8210. 
9- WorV of 9bawels= 
3i barrels. 
10. 4Wyi or^ of 5 days = 

31i days. 
tL II or f of $200=8500, 
12. |of $|=$2.33i. 



971. 



l.g 



g^or + (>f$185=826f. 

«. = or Vs^ of $12.60= 
9108. 

3. gor^ofS^=$20f. 

4. §orAof»*#=i7.60. 

27* 



8. 
9. 

10. 

11, 



iorfof 81=8.635— . 

j| or 4 times 4^ w.=: 
6^ weeks. 

^ or I of 72^a.-= 
48^ acres. 

^ or I of 810 = 8134. 

431 

|g| or J of 833.75= 

878.75. 

~ or -^ of 842.00= 

8366. 

16s. 3d. 

979. 

A or } of 32 d. = 24 

days. 

iJ or f of 72 m.=45 

men. 

f or } of 12 w.=9 

weeks. 

Worf of 10q.=26| 

quarts. 

^ or^lrof £18=£16, 



jj (MrJy^of £36=£40. 
f of £45= £37, 10s. 
^ or i of £36=£87. 
f or } of £72=£51 
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AurmncTic. 



^ or I of 20*rod85=: 
IS^rods. 

12. |rtor}of37Jft.«:28t 
feet. 

13. J^ or 9 times 18 in.s= 
13 ft 6 in. 

14. =1 or 2 times 12J y.== 
26 yards. ^ 

15. iorj of 91iy.«:4Si 
yards. 

16. S or Vof W^«=^ 



bushels. 
2} 



=396 



17. rlor33 times 12 

pounds. 

18. -mi OT is of 13w,= 
9x\r weefcs. 

. 978. 

1. Horf of t48=si80. 

2. f» or f of tl76=$264. 
a i| or I of 42 b.*=70 

bushels. 

4. if or f of f225=»«90. 

5. ^ or 8 times 9 lb8.:= 
72 lbs. 

6. ^orJf of •30=«140. 

7. .^ or 7 times $375.76= 
92630.25. 

S. ^ or 6 times 7 pairs := 

35 pairs. 

9. ^ or 6 times 19 tb.= 

mibs. 
10. J^orj^of t|»tl.3U. 



11. ?| or H* of t.42=,s|6. 

12. 10„j|^f$4.20=»4.8(>. 

81 

13. torHof W^t&ttH- 

14. ^ or -4* of $1- 

$18.23—. 
16. ^ or A of $2520* 
$640. 

16. ^ or H* o' »* •"*• 
I as3 lb. 3 OS. 16 dwt 

17. aj4 or Jy. of Jf ft. as 
144Jft. 

18. ^ or f« of 9791.18 

3I| 

12 
78.76. 

s:s?0.60. 

21. ^ or J of $12.60* 

$43.76. ^ 

22. 4}times$«=$2a«0. 

83. ^ or f of $1.06* 

24. 1761 tiroes $.06a»$l'>- 
.61f. 

989. 

slOdajfs- 
or I of « «».«•»>»«»• 



19. ^ or V «f W> 



1. |or|of20d. 
2.« ' - 



y Google 



3. iS or ^ of f d.flB8 days. 
^ UU or i of 150m.» 

112| miles. 
^* M or } of 2 in.r=:5i 

months. 

6. V^ or f of 91 d.B26 

days. 

7. |of ll|«=7j^day8. 

days. 

9. ^ or } of V <i.8s5f 

days. 

U>- ^ or 31 of 11| w.sr 

13 weeks. 
11. H§ or|of.40b.>Bl00 
Dushets. 

IS. ^ or } of aSLsslSf 

loaves. 
13. H or I of 2001b8.e7» 

pounds. 
14 f or }of 7S3Ibs.B>ffi$ 

pounds. 

i«. ^ or i of 165 y,= 

My- 

!«• Ui or fj of «.33i = 



17. } of 43 b. SS33I bushels. 
la |or2amesl8=s361b8. 

19. g or iy^of 13a»173i 

bottles. 
20.H4*of 31J g.=25H* 

gallons. 
n. lif of 10=16 1} spoons. 
S8. 2 times 7y.«i4yard8. 



23. {of 9 y. as 6} yards. 

24. I or I of 12 y.«B)0 

yards. 

25. ^ or J of 20 b.^flO 
boards. 

26. ^ or t of 40 r. = 64 

rods. 

27. Af^of lrod=20iods. 
2a 1^ of 1 in. = 16 inches." 

29. •^or2times](3rardsx9B 

3| yards. 

30. 8 times 3 m.sa;24 months* 

31. I of 24 m.ss=8 months. 

32. f$ or I of 6 m.^U 
months. 

33. f{ or I of 12 m.=4 
months. 

3^ HI or i of 12 m.s»4 

months. 
^- iU or i of 12 m.B9 

months. 

36. M or 3 times ly.aS 

years. 

37. iyV^ or y of 6m.«40 
months. 

984. 

1. 20 men. 

2. 19f bushels. 

3. t948.89— . 
4 2808 quarter!. 

5. 80 days. 

6. 120 days. 

7. 18 men. 

8. 168 tailors. . 

9. t9.375. 
10. 270 lbs. 
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11. aoibB. 

12. 15 lbs. 

13. 8351.40. 
14 134 lbs. 

15. 432 benek. 

16. 648 tiles. 

17. 43200 bricks. 

18. 14400 shinglcs- 

19. 4320 slates. 

20. 160632 brick*. 

21. m lbs. 

22. $150. 

23. $180. 

24. $.75. 

25. 6 months. 

26. 86. 

27. 825. 
S8. 842.50. 
29. 880.55. 

986. 

1. 2 tons, 1760 lbs. 

2. 40 lbs. 

3. 18 days* work. 

4. 13^ lbs. 

•5. £133J, N.E. 

6. 80 bushels. 

7. 83is. Ca. 

8. 81.20+. 

1. 45 bushels. 

2. 16| bushels. 

3. 12 cords. 

4. 40 yards. 

5. 21^ bushels. 

6. 25 days. 

7. 263V gallons, and 914 lbs. 
a 8000 ft. 

9. 8.10. 
10. 82000. 



11 
12. 



. 5 diwen.* 
£131, 5s. 

399. 



1. 

2. 
3. 

4. 
5. 
6. 
7. 

8. 

9. 
10. 
11. 
12. 
13. 
14. 
15. 



817.50, A's ; 810.50, 

B's. 

8150, A's; 8120, B's. 

8.75, George's ; 8.50, 

Charles' v 9.25, John's. 



860, A's ; 40, B's. 
8300, C's; $200, D's. 
8300, E's; 8400, F's. 
8100, A's; 860, B's; 
8140, C's. 

8300, A's ; 8340, B'a; 
8360, C's. 

8420, Isaac's; 8450, 
George's; 8630,Nath'8. 
8600, White's; 8284, 
Black's; 81 768, Green^ 
100 tons, A's ; 71.2 tons, 
B's; 18.8 tons, C's. 
813500, A's; 818000, 
B's ; 86000, C's. 
836, As; 824,^B; 81ft 

896, A's; 8144, B's; 
8240, C's. 

818, A's ; 815, B's. 
816, A's ; 820, B's. 
822.50, A's; 820, B's J 
830, C's ; 828, D's. 
8180, A's; 890, B's; 
8120, C's. 

8288, E's; 8324, F's; 
8108, G's. .. 

8239.25+, L's; 8249- 
.22+,M's; 8311.53-r 
P's. 



y Google 



KBT. 



7. 



•401.70, B!s; 

S's. 



8370.50,1 a 



t€33i,MasoiiV;tl741}, 
Carpenter's i 8S95, P^ 
ter's 



X. PERCENTAO] 



997. 

1. 1233.12 lbs. 

2. 22.4 lbs. 

3. 156.!Mfte. 

4. 2661bB* 
6. tl33, houses-rent ; il75, 

stores; 9105, clothes; 
S91, other purposes ; 
tl96, sairecL 

6. $397.50. 

7. 30m. lstday;-36m. iKl 
lay; ^m. 3d day; 12 
m. 4th day. 
105.56 Ibsw 
$58.85 
$7.50. 
$100.08. 

12. lOSinAiithnMitiii; 27 m 
MgthfAi 24 in Oeom^-' 
try; 126 in Gr«ittna*j 
45 in Geemphy ; 18 in 
Philosophy ; 12 in Astron- 
omy. 

13. $.125. 



a 

9. 
10. 
11. 



1. $45.94—. 

2. $96.50. 

3. $5,871. • 

4. $525. 

5. $1543.745. 

6. $15.99—. 



1. $ia 

2. $1060. 

3. $42. 



4. $9,375. 

5. $75. 

6. $600. 



L $20. 

2. $2000. 

3. $213.75. 
4 $6,375. 

5. $26.72. 

6. $7096.2a 



1. $23,775. 

2. $42.63. 

3. $38. 

4 $25.03^. 



1. $52.80. 

2. $5412.60V 

3. $1464.091. 

4. $330.75 

5. $1976. 

6. $1440. 

7. $200. 

l..$81. 

2. $20. 

a $12.55. 

4 $2.28+. 

5. $49.06+. 

6. $27.19—. 

7. $22.50. 
a $.35. 



y Google 



ABITHMXTIC. 



0. 9l.0^. 
10,^1.09—, 

11. «1.71— . 

12. 81.21. 

13. $37.60. 

14. 815.621. 

15. 84.79-.- 

16. 83.77-.. 

17. 85.29-.. 

18. 85.96-.. 

19. 863. 

20. 818.91—. 

21. 815. 

22. 81177. 

23. 81365.97 -f-. 

24. 8369.72 -f.. 

25. 8886.98—, 

1. 8336.42. 

2. 8244.82. 

3. 8410.80. 

4. 81044.30. 

5. 8940.50. 

6. 81386.29. 



L 8334.99. 

2. $902.42. 

3. 8507.68. 

4. 81010.295. 

5. 81240. 15g 



1. 81009.9a 

2. 886.38. 

3. 8230.08. 

4. 81381.27. 
5 815.22. 

6. 8139.45. 

7. 8298.50. 

8. 83.82. 



S9ff. 



1. 8520.44. 

2. 8860.715. 



1. 
2. 
3. 
4. 
5. 
6. 



15 days. 

1 y. 1 month. 
6 months. 

16 y. 8 moDths. 
16 y. 8 months 
2Q years. 

331. 



1. 6 j per cent 

2. 6 per cent. 

3. 35 per ceift. 

4 10^ per cent, ic f.61S 

+• 

5. 1 per cent. 

6. I per cent. 

7. 6J per cent. 

8. 20 per cent. 

9. 12jl per cent 

10. 2|^ tenths per cent 

11. 11^ per cent 

334. 

1. 6 per cent. 

2. 8 per cent 

3. 6 per cent. 

4. 8 per cent. 

5. 7 per cent. 



1. 8257.143—. 

2. 812500. 

3. 8840. 

4. 83360. 



340. 



1. 8332.80. 

2. 81250. 



y Google 
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a $16,661. 

4. taooo. 

5. «506. 

6. 96.26. 



S43. 



1. $60. 

2. 960. 

3. $4a 

4. 830. 

5. 93.75. 

6. «3.60. 

7. $6. 



Si6. 



1. $1200. 

2. S360 



1. 
2. 
3. 
4. 
5. 



3. •609.46—. 

4. •8oa. 

SiO. 

1. 6J montfeB, or 6 m. 148 
days. 

2. 60 days, or 69.9 days. 

3. 7J months, or 7 m. 14 
days. 

4. 3 months, or 3 m. 1 day. 
6. 2 mohihs, or 1 m. & 

days. 

6. 2 m. 20 days, or 2 m. 
17 days. 

7. April 26th. 

a Lose, 8.02 +. 

9. ^81609.13-}-,or81509.164^ 



XI. ALLIGATION. 



8.76—.^^ 

8.32+. 

81.12J. 

20.8 carats fine. 

10 ounces fine. 

SS6. 

1. 1 lb. at 8.50; 5 lbs. at 
8.80. 

2. 1 bush, at 8.60; 2 bush. 
at 8.76; 7 bush, at 81. 

3. 2 gallons at 81.50; 1 
gallon at 82; 2 gallons 
of water. 

4. 1 lb. at 6 cents ; 1 lb. at 
7 cents; 4 lbs. at 11 
cents; 1 lb. at 14 cents. 

5. 1 02. at 15 carats fine ; 
1 oz. u 20 carats fine ; 

1 oz. at 22 carats fine ; 

2 oz. at 24 carats fine. 



1. 28 gallons of water. 

2. 1 barrel at 86; 2barrela 
at 86; 7 barrels at 812. 

3. 3 lbs. at 8.60; 2 lbs. at 
8.62i;71bs.at81. 

4. 14 oz. at 18 carats fine ; 
1 oz. at 19 carats fine ; 
1 oz. at 21 carats fine. 



1. 



2. 



3. 



16 gallons of Wine, 
6 gallons of water. 
16 lbs. at 8 cents ; 
32 lbs. at 10 cents ; 
64 lbs. at 14 cents. 
4 oz. at 18^ carats ifine ; 
2oz. at 20 carats finJB ; 
6 oz. at 23 carats^fiae. ' 



y Google 
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ABumanTic. 



XII. POWERS AND ROOT(9r 

9. .216. 

10. 24.01. 

11. .707+. 

12. .95—. 

13. .127—. 

14. .433+. 
16. f. 

16. 4.33+. 

17. .1897+. 
la .0063+. 

19. 16.5. 

20. 8J. 
1 21. 3 inches. 

22. 12}. 

23. Myank 

24. 2|. 



1. 32. 

2. 27. ' 

3. 243. 

4. 256. 

5. 1024. 

6. 625. 

7. 7776. 
a 2401. 
9. 343. 

10. 19. 

11. 81. 

12. 41.569+. 

13. 1.72+. 

14. 6.5 inches. 

15. 5.5 feet 

16. 12.65— 



97«. 



h 35, 

2. 210. 

3. 30. 

4. 84. 
6. 2ip. 
6, 143. 

^7. loa 

a 1260. 



... 1 



2. i. 

It. 

IS- 

7. 94t. 
a JM9 



S77. 

1. a 

2. 9. 

3. 25L 

4. 50. 
6. 81. 

6. 64 

7. 38. 

8. 49 feet. 

9. 2.8 feet 

10. 12.5. 

11. 216. 

12. 34.3. 

13. 5.12. 

14. 72.9. 

15. 12.2+. 

16. 2.8—. 

17. 145a 

la I9fL3indMt. 

19. ar— «Mt 



y Google 



KBT. 



1. a 

2. 27. 

3. 125. 

4. 6. 

5. 15 

6. 14. 

7. 210. 

8. 25. 

9. 72. 

10. i<a 



1. f 

2. .a 

3. i 



1. 

2. 
3. 
4. 
6. 
6. 



S81. 



4 
5. 
6. 



If. 

A. 



7. i. 

9. .584 +« 

10. .15. 

11. 12.9 +• 

12. .69+. 

13. .55+. 

14. 21. 

15. 121. 

16. .77—. 

17. 2 ft 1.8+ inches. 

18. 8 feet 

19. 15 feet 

20. 16 feet 



XIII. SERIES. 



S8& 

1. 53, largest extreme ; 725, 
sum. 

2. 304ft largest extreme; 
1600 ft sum. 

3. 250« smallest extreme; 
191^, sum. 

388. 

1. 2, com. difference, and 
1800, sum. 

a. 32 ft increase per second, 
and 2704 ft. whole dis- 
tance. 



12 terms ; 894, sum. 
12 seconds. 
125250. 
t771.18|. 



126a 



7. 11 terms. 

8. 6| cents. 



1. 1,5,25,125,625,3125, 
15625. 

2. 9, 18, 36, 72, 144. 

3. 81,27,9,3, l,i,i. 

4. 640, 320, 160, 80, 40, 
20, 10, 5. 

6. 8,5J,3|,2J^,1H,1JA. 
6. 81,54, 36, 24, 16,10|, 
7^, 4jy-, <>st* 



1. 1215. 

2. 716a 

3. 4. 

4. 27. 

5. 5000000000. 

6. .000172a 

7. .00164086. 



y Google 



m 



AXnSStKTlC. 



L 3i— . 
5. l&H. 
B. 15624. 



8. y|^. 

a A. 

1. 7651. 

2. 315. 

3. 3905. 
4 34—. 
6. 
6. 
7. 166.66. 

406. 

M- 

3. i. 

4. A. 

5. 106.383—. 

6. 27. 

4I»». 

1. 8127.63 —. 

2. $13,124—4 

3. $563.08+. 

4. $1171.66+. 
54 $827.50. 

419. 

1. $792.09+. 

2. $6. 

XIV. 

4S1. 

1. 3ff actes. 

2. 31.5 sq.ft. 

3. $150. 

4. $3.97—. 

5. $2.75. 

6. $1508.75. 

7. $22.91} 



3. $1984.58+. 

4. $88. 

416. 

1. $3575. 

2. $4226.25. 

3. $3630. 

4. $1755. 

419. 

1. $2326.76 +. 

2. $850. 

3. $3075.96+. 

4. $589.19—. 

1. $697.53. 

2. $1841.90. 

3. $4282.31. 

4. $3556.93. 



1. 20 ft. 

2. 23.324 — ft. 



1. $1732.57. 

2. $1589.57. 

3. $104.61. 

4S8. 

1. $1666.66. 

2. $4000. 

3. $12000. 

4. $11666.66}. 

MENSURATION. 

3. 28.653 + ft. 

4. 20.52 — ft. 

5. 2.8284 ft. 

6. 50.11 — ft. 

7. 116.6 + yftfd8. 

8. 12.92+ rods. 

9. 4.93 — ft. 
10. 35.07 + ft. 

43<l. 

1. 12.5664 sq.ft. 

2. 201.0624 sq. ft. 



• -1 — • 



y Google 



WT/ 



3. 1256.64 sq.ft. 

4. 150.7968 sq. ft. 
6. 4 times as large. 
6. 3.4336 sq, ft. 

437. 

1. 44 tons. 

2. 600 sq.ft.; 1000 cub. ft. 
3* 4 times as much. 

4. 8 times as much. 

6. 8J tons. 

6. 2100 bricks. 

430. 

1. 47 gallons. 

2. 34.336 cub. ft- 

3. 70.3888 sq. ft; , . 

4. 215.424 eals. 

5. 12.67112 cub. ft." 

6. 314.16 — cub. ft. 

7. 367.2 gallons. 

8. 24675.84 gallons. 

441. 

1. 62500 cub. ft.. 



2. 2261.952 cub. ft. 

3. $15,708. 

4. 2 c. 6 ft. 1.43 cub. ft. 

5. 75 cubic inches. 



1. 
2. 
3. 
4. 
5. 



443. 

71266J cub. a. 
29.7024 gallons. 
389.5584 sq. in. 
20.4204 cub ft. 
149.226 cub. ft. 

44S. 



1. 13.2192 gaUons. 

2. $9.4248. 

3. 485.27 + lbs. 

4. 3.9168 gallons. 

447. 

ir'50.96968L^Uons. 

2. 48.4 + bu*els. 

3. 2.35 gallons. 



XV. REVIEW. 



448. 



1. if. 

2. 1^. 

3. AV. 

4. |. 

5. A. 

6. A. 

9. 20^. 

10. A. 

11. ii. 

12. ^. 

13. «,«. 

14. «. 



15. $132.50. 

16. $5.03+. 

17. $113.75. 

18. $15725. 

19. $.67—. 

20. 90. 

21. 16f|*. 

22. $6.67—. 

23. $2.50. 

24. $.34. 

25. $47.60. 



449. 



1. Uday. 

2. .4625. 



y Google 



AEiTUMBnC 



a $69.44. 

4. 10 m. 4 for. 31 rods. 

6. 4.1 inches. 

6. 2164— lbs. 

7. Xlr 9^ 9fp8^ 
a 9)8q. ft 

lo! W.62— . 

11. 8.22 -f-. 

12. 14 pairs. 

13. 96.25^ 

14. 4. 

15. 1.04. 

16. 11 h. 6 in. A. M. 

17. 664^ cub. in. 

18. $647.25. 

19. $464,064, 

20. $13.20. 

21. 21780 cub. ft. 

22. 6.4 rods. 

23. 2 h. 26 m. 40 sec. 

24. 2 m. 4 fur. 30^ lods. 

25. 15'. 

400. 

1. 90 ft. 

2. $32.56+. 

3. 10.568 cwt 

4. 48 men. 

5. 10.15 — days. 

6. £5, lis. 8d. 

7. 430.5 — gallons, 
a $2407.50^ 

9. 12men.\ 

10. 25 days. 

11. 8 yds. 3na. V-. 

12. 183m.4fur.3* + r. 

13. 10.8 days. \ 

14. $95.Mi|. 

15. 7 yds. ' 

16. 2.085 — oxen. 

17. 2660 men. 



la 4166] slates. 

19. 48.6 days. 

20. 10.9 4- oxen. 

21. 17280 stones. 

22. 12.44 4- days. 

23. 306.66 + days. 

24. $.306+. 

25. $96. 

26. A, $234; B, $138; C, 
$228. 

27. $450. 

28. 3 horses. 

29. A, $2000; B, $21001 

30. 540 acres. 

31. $5.04. 

32. $.26}. 

4St. 

1. $9540. 

2. $156.25. 

3. $5.50. 

4. $.2322+. 

5. $6726.56*. 

6. $2813.25. 

7. $6.56i. 
a $9795. 
9. $iai25. 

10. $26,871. 

11. $1425. 

12. $55.92. 

13. $157.85. 

14. $158.97. 

15. $337.75. 

16. $3230.311. 

17. $541.10. 
la $1979. 

19. $629.59. 

20. $20. 

21. $761.69. 

22. 7 y. 1 m. 21 d. 

23. 2y. 8 m. 

|24. 28y.6m.26d 



y Google 



26. 5 per cent. 

26. 7.8 per cent. 

27. 16 per cent. 

28. 9476. 

29. $1117.05—. 

30. $304.88—. 

31. $216. 

32. $120.27+. 

33. $249,334. 

34. $150.50. 

35. $8.01—. 

36. $2063.65. 

37. $16.47. 

38. $8.37. 

39. $29.43. 

40. 9 months. 

41. July 1st. 

42. 44 months. 

43. $2262.94, or $2263.45. 

44. 16J months, or 17 m. 2 d. 

1. $.83J. 

2. 2 lbs. a 12J cts. 
1 lb. (9 15 cts. 

5 lbs. lO 24 cts. 
8 lbs. (9 30 cts, 

3. 8 lbs. » 40 cts. 
8 lbs. « 51 cts. 
16 lbs. (9 62J cts. 

4. 35 gals, a 18| cts. 

7 gals. (9 374 cts. , 

21 gals. (9 50 . 

1. 6.5. 

2. 49 rods. 

3. 120 rods. 

o. 32 years. 

6. 32 feet. 

7. 2304 feet, 
a 168. 



' cts. 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 
10. 
11. 
12. 



4ff4. 

$321,315. 

$6. 

11 years. 

$890. 

$515,625. 

$339. 

$1926.846—. 

4SS. 

$500. 
$112.50. 
$42.4116. 
$12.49 4- . 
3.4641 cub. ft. 
691 1.52 cub. ft. 
2.618 cub. ft. 
544 cub. in. 
144.12 + sq. yds. 
42000 bricks. 
52980. bricks. 
If times as much. 

4se. 



1. 6 years. 3 years. 

2. 9 years. 

3. $150. 

4. 16^ m. after 3 o'clock. 

5. 45 m. after 3 o'clock, 

A. M. 

6. 30 years. 25 years. 

7. John, 15 years ; Henry, 8 
years. 

8. 1st, $7031.25; 
$5468.75. 

9. 28f days. 

10. a^Vdays. 

11. £4, 14s. 104d. 

12. 16 ft. 

13. A, 6J miles; B, 
miles. 



2d, 



34 
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14. Chaise, $225; horse, 
$135. 

15. A, $12100; B, 811600; 
C, $11300. 

16. 12 calves, 6 sheep. 

ML 7 oxen, 14 cows, 42 
^ sheep. 

18. 6 men, 3 boys. 

19. «.37i, $.25. 

20. 1st, 29J years ; 2d, 24 
years ; 8d, 14J years. 

21 2 days. 



22. IJ days. 

23. 350 lemons. 

24. 48 apples. 

25. S.12adoz. 

26. $25. 

27. 300 leaps. 

28. 2d cup, 16 oz. ; cover, 20 
oz. 

29. 2J- cts. apiece. 

30. A, $116661 ; B, $7291t • 
C, $4166|. 

31. 52J days. 
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